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^^J^^; ^^s]^ <^^l-^^^l '^^j-5)-^<^l <^H^. 'a^s)^ vfloflA-l 

3.7] ol^o^ ^o]» 7l->^m ^BB)-<5l^#^ ^^*>J1, iHe|-<il=#^ 

Tfl^Or^H ^^Hl^ 7l^7l» 7l^7l<^l cfl-§-£]^ 

S^H "^^l-S]-^^ 'i^S[^ ^^}n^.7]-^7]9 i^J^m ^^}^]7]^7]^^^ 

71^^31)- aijii*>o^ #;^>2l-di ^ ^7] ^^s. ol^^*>ji Bfl;gi-^si s\-±.^ 

^ afl^^4i5l «]-7l^o.s ol^5|.^>^ ^^^^1^^^^; o]^^^ "^^^^^ 9m^^ 

3E. 7 
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1020030016315 %^ <^;^>: 2003/6/19 

#;^> -y^i^^ ^^1 ^ {DEVICE AND METHOD FOR 

PRE-PROCESSING IN ORDER TO RECOGNIZE CHARACTERS IN IMAGES} 



£ 1^ ^ ^U^^l'^Hl i4€- ^^^^ -£Al^>^ 

£ 3^ ^ ^l3^Al<^Hi m-^ ^^^el^a-^ls] ^^^^ £Ale>^ £^ 

£ 6^ ^ ;^l6^Al<:^]oll ^^Bl^^l^ S^l^V^ £^ 

£ 8^ ^^^^^ %^^}^ '^^^^^^^^^^^ SAl^V^ 

£.13 

£ 10a-£ lOc^ £ 921 6)lui^l;^lA>«.oflA-l dCT ^^1 

^>7l ^tl: £^ 

£ 11^ ^ 8^ #^>l:^<^m^l^1^-^S] ^^^^ £Al^>^ £13 
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1020030016315 <a^l-: 2003/6/19 

S. 12^ £ 73]- DCT A>-§-^ nfl^ DCT ^^1^ S. 

S. 14a - £ 14e^ :£ 13^ ^^>» t^^*>^ ^^'^l^i ^5^^^^ '^^^ ^^^-^ S. 

£ 15^ "^^^^ ifl^ 5l]A>^lo] 71^711- a^^V^ ^>^>^l7l^7l:a^^2] ^11^^^ 
:£ 16€: ^-^V^l^ 71^711- Ji^*>^ 5t)Al-^l7l^7lli^-^S] ;Hl2^^^ 

S. 17^ £15-5. 16<HlAi^ ^7] ol^^«-2l0S] ^^^^ S.^ 

£ 18^ ^7l S. 17^^^ ■i-^^^-^210^ -^M] ^'^^^ £.Al*>^ s.^ 

H 19fe 5. 15 - £. 16^ sl^z]-^^-^oi]A-l ^l^z]-^ ^^l^^r}^ 

£ 21a-:£ 21h^ ^1-71 £ 20^ A ^^'^l^i ^5^^^^ '^g'^l-Sl-^^ ^Bfll- H^l*>^ 
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1020030016315 ^^ ^^>: 2003/6/19 

£ 24fe £ 22 ^ S. 23^ ^s.^s.«.o^ -L^^^ £Al§>^ S.^ 

:£ 26a - £ 26h^ £. 255^- ^^>» ^s^^V^ 2l-;^cHlA-l ^J^^sj^ 

£ 27a^ ^^^171^<>11A^ £Al§>^ :£^<5lJl, S. 27b^ ^^^l^l^ 

S. 28a - S. 28d ^ ^-i"^ £^1^>^ 

£ 30^ <^1^^^^ m^^^ s^l^m 

£ 31^ 9^^ ol^^^Sl ;«fl3^^^ £.^l*>fe S.^ 

JE 33^ i 29 - £ 32<^1A1 ^^^=.«.o^ ^a^^ :£Alsr>^ £^ 

E. 34^ E 29 - E 32<^l^i <^1^1 ^^^^-f-^ ^^-fl £^1^>^ E^ 

£ 36^ E 29 - E 32o11^i S ^Ml ^^^^ -£^1*V^ E^ 
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1020030016315 ^^ 'U^}: 2003/6/19 

£ 38a - £ 38i^ £ 372V oj^s). ^^t}^ A ^A<^^^ ^^5^)^ <^ 

S. 41a - 5. 41b^ ^ ^"^^ ^^\<^<^ iij-el- 5£|A>^17> 7^■%:<^^ "^^^^^ ^^>« 

£ 42a - i 42c^ ^ ^^l<^loll "^^^^^i^ #^l-<^^^ ^^^H 

£ 43a - 43c^ ^ ^^Hl«^ tcj-e)- ^^S" S:?!^] <^>^^i^-i- ^^el^H 

i 44a - £ 44c^ ^ ^^^^ ^Ajo^loil rej-s^- i^ia. ^^el^M 

#^>» ^^t!: ^ ^^Bl* *M ^Ji #^V1- <a^t!- 5.^ 
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1020030016315 ^^ ^;^>: 2003/6/19 

(pre-processing) ^^^^ ^<^1 c,lx:f . ^^7] ^^c>]e]- 

91^ ^Hl^Vfe SlPlt!-!:^. ^1-71 ^ 

m ^ 9X^. €<=g^ '^^^ ^ ^O] OV^] ^O. ;g O. <^>^5|.Tg0l 

Tfls]^ 1-51= <^>a-(blurred image)<5l ^ ^cf. <^1^ l-e]^ '^^^^^^ #^>1- 

91^^}^ ^-f'^lfe ^<a<^€ ^cf. n^-el-A-l <^>a-^i^^ ^^>» ^^^>^ 

^1^ ^-f<^l^ ^^-^ ^^*>J1 -S.^*}^ ^<^1 til-^^i^Vcf. 

elJi ^7l #^^1- '^^^f Hfl;§ <^^o.^ tii];^ <^<^^ ^^>7> Hi]<a£] 

^1 ^^cf. <mi-#^ tl^-^ ^A-i7> '^^oisi-ji 7>;^*>Tg, <a^s)^ '^^^^^ ^^<^ 
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1020030016315 %^ 'U^}: 2003/6/19 

<^^i-5)-^S^ tifl^'^'^* ^]7]^ ^ 3.7]% ^^J-^>^ 9m ^^^^ 

^ Sicf. o>^5l Tg^o^ Bfl-^e1^^:£ #^><^^ol ^fe ^ol ^tiV^o]4. 451- 

^^l^ltb ^<^BJ1 ^<?H ^^<^1 til^S. #^1- <^^<^^^ ^^*V^ 91^ 

^ ^t^. S.^ >^7lsq- <^>3-2|-^^ ^-1^*^^ 

o] o^tiV^olcf. ojofl ^1-7] o^^S^^ ^^^^S. ^^3^}^, 

tflcHl ::i^^>7l- S^^^H^i Ir'^g^ '^^^Hl rfltflA^ o]^^7} ^ s\^] ^ 
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1020030016315 #^ 2003/6/19 

^ ^ 9X^ ^^1 ^ ^^l^^*:-!! 

^ 7l-i:7ll- ^ ^ ^^^^ ^l^^oil ^q-. 

<56> ^ S ^n^^^^]<=>\]^^ ^7] ^^^^^ #;^>^^4 wfl^ 1:^-9. 

^^*>J1, ^71 ^;,V^S.§S] 71^711- ^^J^lfe iflSl 5I1A> 

<57> ^ ^^^^ a rq-^ ^^^5l^^^l<Hl^i '^^^'S* ^;^>l-^5!f Hfl^l:^^^ ^ 
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1020030016315 %^ '^7.}: 2003/6/19 

<59> ^ ^x^o] ^ rq-^ ^^^e^^^l^ll^i #;^>1-^1-* ^^^H ^MSl-^ ^. ^ 

7l <^1^S]-^ #;^>1:^#* ^i«^^l-^^V^. ^7] A-1y.AflM.^^ 

^7] «^^^ ;Hl7l^ ^, ^7] #^><^^* ^ ^^1 ^ 

<64> ^ 5E cf^ ^^el^^loflA^ "^g^^d:^* 01:51^^ nil '^'S-^^^ # 

7y^^3\- tifl:^l:^o.s §^*>^. ^7l 1:^1:4 Hf-^^H 
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1020030016315 %^ <^^7^: 2003/6/19 

<67> ^ ^i^cq a cfs ^^^^ ^^loflAi <^>^A1^» ol^sl-^ nfl <:g^l-^^^ ^ 

4 Hfl^ 1:^-2.3. ^ ^7}^^^ ^^^SLM: <^]^^^}^ ^^el^^l ^ ^1 
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1020030016315 <U^}: 2003/6/19 

-^S. ^^t!: ^ #^1-1-^51 ol^sl-^v^ ^ 1}-^^ ^l^^ofl 

4 wfl^^lr^J^S ^^tb ^ ^^>1-^^ ^^^^Sl- <^1^5|-*m ^^]^^^] ^ U-'^^ 

#^>1:^^ <^^VAl:£^ ol^5l.3r>^ ^ «o^^^ 4^^<H1 $X^. 

^V*^^* ^^*>^, ^7] ^^V*^^* 71-^1^ "^^^^^ #^>1:^3|- Hfl^l-^o. 

^^tt ^ -^^Vl-^^ oi^^^>^ ^ ^o^'^^ $X^. 

7l^7l# :S.^*>ZL, ^7] 7l^7l7> <^>a-^^^ Bfl^<^^# ^]7^^}JL # 

^ ^^t!: ^ ^;^>1-^^ ^ «J-^-ir 
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1020030016315 "U^}: 2003/6/19 

^S^hJl, -^-71 7l^7l7> ^^^^ «fl;g<^^-g- ^]7]^JL ^7^^^^ ^■ 

^ ^^\^^^ -^^^^ ol^S^^V^ ^^]^^^^] ^ «c}-^^ ^nf. 

^7] ^^}^^ 7l^7l7> M.^^ tifl;g<^«^ ^171^>J1 #^><^^^ ^■ 

^^t!: ^ ^;^>1:^^ <^>S-^^* <^l^^*m ^ ^l^f-<Hl 

<76> ^1-71 ^>a*>7l ^ ^ll^A]c^loll v^^ ^^^^^ #^>1- «?1^^> 

^^^^ 7l$^uz)- tiij2L^H Irsl^ "^^si-^ <^-f-# l-si^'^g^^^-f-^; ^71 
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1020030016315 ^^ ^^>: 2003/6/19 

37] ci>a-5l ^o]^ 7}y^]^ d^m^<^]^^-^ ^^t}jL, ^7] >iHel-olHS^ 

^1'5:}-^H ^^>^1^ 7l-i:7ll- ^^^H, ^71 7l^7]ofl cfl-§-£l^ 5)^^^ 

^^^*H ^^^si-i^* ^^^]^ ^^n^^ ^q^v^l^ 7i-i:7i» ^^y^] 

s)-^>^ ^^1-^1^2}-^^; ^1-71 oi^si-^ ^^i-^^a* «?1^*>^ <a^7ls ^^^^ 
<78> >^V7l ^>a^>7l ^tb ^ ^13^A1<:^H1 '^^^^^ "el^^V 

i^-71 oi^^^>j7 ^7] ^^^^^ ^^-i:* wfl^^i^ H-7l^o.^ 01:51 

^ ^^m. ^71 '^^n^}^ ^^-¥-^; ^7l #^>1-^ ^ 
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1020030016315 ^^ 'U^}: 2003/6/19 

a7l o]^o^ ^o]l- ^Ee^-olH^o. .^7] iB5l-olS#^ 

Tjl^V^H ^^V^fl^ 71^711- #^j^Vt^, ^7] 7l^7lo11 
^^*H ^7l "^^^^^ ^^^1?^ ^^^^ 5t|A>^l^ 7l^7l« il^B^I-^ 3i)A>^l 

7l^7l:e.^-¥-Sq-; >^7l 3l)A>^lo^ 71^71 7> ^^g'^-^'S^ ^^>1:^ ^ 

^71 ol^Sl-^ ^<^^>fe '^1^715. ^^^^ 

^ ^^1^. ^71 <^>^^^# ^a^^^q-; ^7] <u^^ ^^s^^-^ ^^>i-^ ^ 

^7] -^^V^^g^s^ <^^S|-iS^ <=g^^^^ 3.7] s. ^^^1- 
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1020030016315 %■^ <U^}: 2003/6/19 

371 ojAj-o^ ^o]^ ^Hel-olH*^ ^^^>:n., ^^^Hej-o] aj- 

*J=^^ ^l^i^H 7l-i:7]# ^^^1-1^. ^^i^ 7l-i:7lo11 tfl-§-Sl^ ^^^-i: 

^7] ^^^15^ '^^^'S 5i]A>^io^ 71 ^7] s :a.^*>^ SlAHl 

7l^7l^;=y^4; >^l-7l ^^M^ 7]^7]7} ^^^sj-^-a: #^>1-^ ^ wll^lr^o.^ 

^7l #;^>*^^^ '^^Sl-^^ 371s. ^^«:>^ <^'a-*^^^ 

ol^s|-*>j7 >^7l tiil;^^s.o^ Bll^5|-4i^ i]-7l^o.s. ol^^^V^ '^^ol^ 

51-^5+; ^7l ol^sl-^ 91^^}^ 91^7]S. ^^^^ ^^^S. ^T^. 

^7] ^^^^1-71 ^tb ^ ;^17^AHH1 4^ #^>1- <?1<^*1- 

Hfl^l-^o.^ ^7l ^^m^lrSl ^5<:»11vi^lwl#^ ^^l-a:^ ^, ol» 

7i^^sl- wiJi^H <^^s]-is o^-^l- ^^^V^ '^^l-sl^^^-?-^; ^7l 

3.7] o]^$] ^o]^ 7}^]^ ^^^o]^^^ ^W^}JL, ^7] >iH2l-ol=l-Sl 

^l^^H ^^>^1^ 7l^7]» ^^^ft^, ^71 7]^7]d\] ifl^Sl^ SI^Z}-^ 
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^^i^V'^ ^y] ^^^]^ ^>^V^1^ 7i^7is 5qA>^i 

sl-^^; ^7] o]^^^ "^^s^^^ ^^7]S. ^^^^ ^^^S. 



*>7] ^^<^1>^-1 3.7], ^7\- ^ ufl^M-S-Ol 3.7] ^o. ^^^s. 

7]-^ ^].o,l7fl ^>^^ ^ojc^-. 
•^^^^ ^n]^].^ -§-<^S.'^. ^ 'i^l<^l<^l^-1^ 640x480 ^di^^ a7l# ^^^cf^ 7> 
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^^^^^ ZL '^l^^^ 1-^* ^i^l^m -§-<HS^. ^ ^Alc^lofl 

<86> at!: :iHHl-olH(stripe)sl-^ -g-^H^ ^:^}^^ 1:<:»^ ^Hs1-<^12E 

«oi-^^^ ^l-tlr^H ^^1-51-^ ^^>^1^ 7]^7l* i^^c}-. Stt ^^*^^<^l2l-^ -8- 

#^>'^^ oi^si -^^a-^^^ ^^i*>^ -g-<Hs.>«i, ^^^^ ^<=>\]^^ 

<87> oj^V ^ ^^t^^ ^^1<:^11-* ^^^^ S.^^:^ ^Ml^l ^'^tbcf. 

<88> £ 1^ ^^«>^ ^^^l<^l^i ^ ^ll^Aio^lofl rc|-^ 

<89> >a-7l £ 1# ^Ssr>^, *a^-flO^ 7l^^ ^^^nf. C^7lA^ 

^7l <a^^(input part)10^ ^l-ofl5l-(camera) , ^^flu] (scanner) , ^ vflH^^a 

*^^B13^1<^1^^, ^o] m ^ ^cf. ^7]^^^ ^7] ^^^^^ 

640(coluinn)x480(row)^ ^iin^S o]^<>|^c1-ji 7>^t!:^. 
<90> "^g^lrSl^^^ -^(decision on blurring of image part)20^ ^7] ^^^-"^ 

^l-ar^H. ^7] #;^>1-^21 oflui;^lal## plsl 71^^21- uliii^H 

•^g^^Sj-ia^ IrS]^ ^^^t:]-. ojufl ^7] <=g>a-2l-^ol ^&|^ <=g>a-( blur red image) 

sl-i^-^s. ^^^51^ ^7] <y^^iooii o]^ '^-^i-sl-^^ ^11"^^^ 
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^^*H. ^^]^ ^^-VM ^(non-blurred image) ^^-^l S^^^IO^ 

<9i> ^^^l7l-^(noise reduction part)30^ ^7] <^^:^lOc>\]A^ ^^^^ <^^^^oil 

<92> ^tiV^O.^ ^i^^^-^ Aloll ^^<^1 ^5 71 71] Sl^t-fl, o]^ 

'^^^Sj-^*?! ^-f<^l^ #;^l-'=g^^ <^1;^1 -^^<^1 ^^i* 7>xl7fl ^cf. icj-el-A-l 

o] ^zl-tV o^^c^. n^e^-A-l >a-7l ^^;^l7i:^30^ ^7.}$] oflx] 

i^^V^^i -^^Hl <^^S1 ^ ^l7l*>7l ^tb A>-g-^>^ ^o] a>^:a1^1.cl-. 

^^71^]^ ^^7] ^^^l7l-f-30ol E] €^ (directional Lee filter)^!- ^^tb 

^-S- ^iTl ^Bl# A>^t!-i=|-:a 7M^r]-. 
<93> >^7l ^^;^l7l-^30^ ^ ^c^-. 

i^i^^ ^dii-i-^ ^>^>«^H W7^^^ ^ afl^l-^-i-S. ^^tbnl-. # 
^>1-^*^ #^>^^i4 ^^^^-ir ^;qi» ol-§-*><^ ^^>1-^^ <^1^1» ^^S-AiT'lJi 
^^^m Sl-^*^ ^7] n±^^ o]:^^t}7] 7l^5J:^ ;^1 

6{l^] ^ ^o. ^^^^ ^:iJ=2fll^ :tEl 7ll^^ ^^^.i^H 
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<95> «y<il7l50^ <^>a-<^1^^^40<HlAi C>1^^€ '^g^a-Sl-^ #^>« ^ 

^^^^ £Als>^ iTa^lcf. 
<97> 2» oj^«.10^ H3^*>^ ^^tb^-. <^7lAi 

^7] <a^^(input part)10^ ^Hle^■(camera) , i^fli-i (scanner) , S.'S ^ i-ilB^^H 

640(column)x480(row)^ c>1^c>1^t:|-J1 7>^t!:4. 

<98> s|A>;^l7l^7lti^:^(skew Correction part)60^ '^"71 ^^-?-10<Hl>H #^5)^ 

^1-^ ^>7l z]- l:Mo| 5}.^^.^ ol^^tbcf. ^ns. ^7] o]^ 

^7\^^^ tfl^H ^^(dilation)^ ^^^f*^ <^l:S-*m ^^l^o] ^*>7ll 

::^He1-<5lS(candidate stripe)* ^S^i^T=^. M] ^^S. 
* ^'^]^^ 3.7] ol^o^ ;^ol^ 7M^ ^i^iBel-ol^s.^ ^iHej-olH^ 

^€ 7fl^7> 7}^ «<}-*j=2^-^ ^^*><^ 7l^<H^ '^g'S-Sl-^ 3£iA}^^ 

^^W. vii >^7l <a^^io<^lAi '^^i-^J:* 'a^^V'^, ^7] 
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Sl^Al^ ^1-71 <=^^^^ ifl^ Sl^Hl^ 71^711- i^tlrCf. Cf^ >^7l 71^7] 

^^t!: H711- 7Hfe ^^Stl-t^. 
<99> ^^^1 71-^ (noise reduction part)30^ -^71 3r)A>^l7l^7la.^-^60<^l>H 

<100> '^aV^O.s 9}^MS.^B] ^^ ^^o] ^^^71711 ^^n, o]^ 

;^l7l^>7l ^^Ai^ o^ei ^^o^ ^^^iTl^E-l* A>^^ ^ ZLe-]!-)- ^^^^ 

^ ^^tb ^-^^^ ^-^^ 4^ 9X^. ^-el-Ai >a-7l ^^;^l7l-^30^ 6]]^] p^^^ ^ 

^X]o\] <^^o^ ^^o. ^ ;^l7l5>7] €^11- A>^s:>^ ^ o] w>^^^>i:f. 

<^7lA-l^ ^7] ^^;^l7l^30c^] «<}-^A^ 5l ^Bidirectional Lee filter)^ ^.^t!: 
^]7] ^Ei» A>-g-t!:rfji 7]-^tl:Cl-. 
<101> .^71 ^^^171^30^ ^7] «a^-^102|. 3E|A>^l7l^7m^^60^ ^?>ofl ^^1 

<102> '^^Ol^3?-^40^ ^7] 3llAHl7l^7l:a.^-^60^Ai #^S|fe <^>a-2l-^ ^ 

^:^l7l-^30<^lAi 3.71* 7>^1^ Ir^-^S. ^^^r>ul, -^-71 

^ Ir^l-ofl i^^^ ^A>^>o^ ^7.}^^ ^ Hfl^l-^lrS. 
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#^1-1-^^ %i=^M7]ii ^d-^^m 5)-^*^ ^5^^^>T=H, ^y] 

^l7l€ ^ afl;g^s.s.o^ sj-db** ^^-71 7]^^^■ ^]mL^}<^ m ^ ^l2i|7l ^ 

<103> ^^7l50^ ^7] <^>a-ol^^^40<HMi #^>1- ^ 

<104> :£ 3^ -y^^V^ ^^1^5^ ;^l3^Alc^lol] XC[^ 

^^^^ 3E.Al*>^ S-^c.]!^. 
<i05> >^7l £ 3^ ^S*]-^. <g^«-10^ "^g-^sl-^^ 7]^^ <^7lAi 

^^^(input part)10^ ^M^icmera), r^^^flH (scanner) . ^ MlH^-lH 

640(coluinn)x480(row)^ 7}^^'^. 
<106> <^^<^^^^-^(ROC(Region of contents) extension part)70^ ^7] ^^^10 

-g- oi^5|-t!:i=l-. ^ ^7] "^^a-^i^^ ^^^^^M '^•71 -^^sl-^ 
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<107> . ^-S-;«ll 71-^ (noise reduction part)30^ ^7] <^^<^ ^ ^^^TOofl <^'a- 

it€ ^171^>^ 71^-i: ^^^Vcf. 

<108> <atil:a^0.s ^}v\]E}S.^B\ <^^>5l-^* ^^ Alofl ^^ol >.57l7ll o]^ 

^171^1-71 ^^flA-lfe ^^o^ ^^^iTl^E-li- A>-g-^ ^ o;ici-. ne-m- ^^^^ 

^ ^z^-tb <ao.^ ^ ojcf. i4s]-Ai ^^^171^^30^ ^^>^ ofl^l ^ 

:a.#^>^Ai -^^l^^l '^^J-^ ^171^>71 ^tb A>-§-^V^ ^o] ia>^2jsr>i:f. 

<^7lA-1^ ^7] ^'%-^]7]^30o] .el ^EKDirectional Lee filter)si- ^^tb 

<i09> ^^^171^30^ ^3-71 <a^:^l03l- ^7l 9i^^n^^^70^ ^^<^ ^ 

<iio> «^>a-<^l^sl-^40^ ^^-1 ^7l '^>a-*^^^^^70^lAi '^^Sj-^ ^^^1 

71^30«^1A-1 '^'S-^^^ dt^ 37l# 7>^1^ Ir^-^S. ^«:*>Ji, ^7] 

i^^^ 5bdt#* ^A]-*><^ #;^>1-^ ^ «B^1:^#^ ^^tb 
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oll^l^ *j=^oM^l:a ^^^Al^ ^7] o] 

71^ #;^V1:^ ^ 51-^** ^^7l 7l$ijt3l- wliil^>oi ;^ll ^ ^l2i]-7l ^o. 

<111> ^^7l50^ ^7] «^>^ol^^«-4061lA-l Ml^ #^1-1- 91 

<113> ^7] S. 1^ ^S^>^. «a^-^10^ SJ^^V^ 7l^^ ^^tl-Cl-. <^7lA-1 

^7l <a^-^( input part) 10^ ^Hlsl-(camera) , ^i^flM (scanner) . 3.^3 ^ vflH^-lH 

640(column)x480(row)2l ^l^^H^i^^n. 7}^^t]-, 

<ii4> '^^l-sl^Jia:^ ".(decision on blurring of image part)20^ ^7] 

cg^a-^^o^ ^e^^ c^«.^ :sar^t!:i=f. <=>l°fl ^7] «^>S-^^<^1 l-s^^ *=g^(blurred image) 
5}-ia-^5. ^7] <y^^ioofl oil- ^M.t[c^ '^^S^^sl ;cll<y^^ 

- -S-^*>t^. 1-s1:e. «^>8-^^o1 o>iJ|^ (non-blurred image) ^7l <a^-^i02l 
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<ii5> 51] A>^]7l^7l^^^(skew correction part)60^ ^Ti] ^7] *a ^-f-10«^]^i 

'^^Sl-ia^ 3.7] 9] ^^o_^ ^, ^7] lr^*-ir ^^}^^ ^ afl^l" 

^^S. ^7] yJr #^1-^ ^^1-^ <^l^^t!:i=f. ^ ^^S. ^7] o]^ 

#^>#^^ '^^'^l cfl^><^ ^^J-(dilation)* ^^*H *^1:^*V^ ^^}^<=>] ^^}7\] 
s)^ ^iB£]-<ilH(candidate stripe)* ^ ^^S. ^7] ^^^Hej-olH. 

# H7i oi>^o] ^oii- imafolss ^^tb^. 

^€ 711 ^7> 7]-^ «cJ-*J=2]-^ ^^^H 7l^c>l^ 3ZlA>^]o] 5|:^Z]-0.^ 

^^^Vcf. Lil y^^s. ^7] <a^-^10<^lA-1 #^£l^ ^^i-^Jll- ^^7] ^^^^ 

^^Z^-ofl filtll >^7l <^^^^1- ^^A]^ >^7l vflS] 3l)A>^lo^ 71^71* J^.^^!: 

^. ^^S. ^7] 7l^7l i^oll Sl-^hl-o] ^711 Sl^ '^-^Sh^fil ^ <^^<H1 

Oj^^ ^^A^S^-^Jll- -g-^tl: 3.711- 7}7]^ "^^^^^ "0:^^^ 

<ii6> ^^;^1 71-^ (noise reduction part)30^ ^7] 3tlA>:^l7l^7l:a.;=g:^60ollA-l 
'^^i-Sl-^oil ^171^>^ 7l^* ^*S^t:f. 

<117> 'atiV^^O.s ^Hlsl-S-^E-1 ^^I-S}-^^ ^^■ X\o]] ^^o] A§7]7\] ^^t\], o]^ 

^^^■i- ^<H1 tflS^^ol ^o. A^«.o.SA^ 7>-fAloV s. ^ ojc^-. ^7] 7>-f A]ol. ;^ 

«:^t!: '=§^S}-ia<a ^-?-<^l^ ^7.} <^^^ oll^l -^^'Hl 7^711 ^1^. "^^^^ 

^ ^2]-t!- <ao.^ ^ o;[cl-. nfel-Ai ^7] ^^^1 7^-^30^ #^>5l cil^l ^-S.* ^ 
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ti^^V^^i -^^l-^l "^^^^ ^ ^1^*1-71 ^E-l» A>-g-§V^ ^o] B>^3l^V4. 

<^7lA^^ ^1-7] ^^A]7^^30<^] «j-*c!=^^ ^EKdirectional Lee (ilter)s^ 

<118> .^71 ^^;«fl7l-^30^ ^7] ^^^^^^^^203}- ^7] S\A}y^7]-^7]&^^60^ ^ 

<119> '^^^ol^s].«-40^ x^T.] ^7] ^^}^]]7]^7]&:^^^60<>\]^^ #^5]^ ^^Sl-^ S£^ ^ 

^ Ir^l-ofl i^s]^ ^^>^H #;^>1-^ ^ tifl;^l:^l-S. ^^tl-cl-. ^ 

* ^>S-^l^lJL ^^Al^ ^5^^^>^, SEtb ^71 ^^^^ <^1^2|-^7l ^ 

t!: 71^^^ ^^l-ar^trf. ^7] o^l:^! ^ ;^l7l^ ^^l^sfl^ 

7fl^^ ^-l:E.2flB^ ^E-ll- A>-g-^ ^ ojtcf. ^;5i|)^ <^1^1^^ ^ ^^o] ^jT]^ ^^># • 
^. 

<120> <?1^7l50^ ^7] <^^ol^S|-^40<^lAl '^g^Sj-^ ifl^ #^>» ^ 

<i2i> £ 5^ «^^^^# "^I^^m ^^1<^1>H ^ :^15^^H1«H1 4^ 

^^^^ S.Al^>^ 

<122> >^7l £ 1*.^2:^>^. <a^-^10^ *a^*>fe 7l^* '=i7lA-l 

^^7] ^^^-^(input part)10^ ^V^^le^-Ccamera) , ^^^flH (scanner) . 3.^^ ^ vijH^^H. 
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640(column)x480(row)^ o]^c>\:^v]-ji 7M^t\-. 

<123> (decision on blurring of image part)20^ ^7] ^^^-^ 

-a- #^>1:^.^ wfl^^^o.^ ^^^c]-. =i^JL ^7] ^^>1-^M 

o^:^» ^^tl-cV. o]x^ ^7] <^^s[^o] M.^]B. <^>b>(blurred image) 

-S-^^H. -i-e-i:^ ^(non-blurred image) '^"71 ^^^10^ 

<124> <^^«^^^^^(ROC(Region of contents) extension part)70€r ^7] ^^^10 

^^>^><^ 1:^ ^ tifl;^ 1:^1:3. ^^tb ^, ^7] #^>1:^^ 

^ ^l^^W. ^^llS. ^7] o]^^^ '^^sl-^* i^lc]^ ^7l <^^>2l-^ 

^^S. ^^]7} #^1-^^^ Hi^ll^ ^7] ^7] 

#;^>cg^fil ^7] 37] S 

<i25> ^-§-^l7l-^(noise reduction part)30^ ^7] ^^<^<^^^^70^]^^ 

^^ofl ^l7l^>^ 7l^* 

<126> <aal:^o.^ <=i^^s\-^^ Ajofl ^^o] ^.^7]?]] sl^c^j, ojei 
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^z^^ ^^^^ <^o.^ o;^cf. v^E^A^ ^-g-;^! 71^^30^ ^ 

^^^>^^i -^^l^Hl <=g^S] ^-g-^ ^ ^l7l^r>7l ^tb ^BiS A>-g-^m ^<^1 taV^^^V^. 
<^7lA^^ >^7l ^^>ffl7l^30ol 1}-*J=Aj El ^Bidirectional Lee filter)^!- 

<127> >a-7l ^^^171-^30^ -5^-71 «=g>S-l-5l^^^^205il- ^7] ^^^^^^^70^ ^:?>«^ 

<128> <^>^ol^2|.«.40^ ^7] «^>^<^ ^ ^^:^70<Hl>H #^^1^ "^^sj-^ BE^ ^^^1 

7l-^30<^lAi '^^^^^ 371* 7}^]^ ^^^S. ^^^JL, ^7] 

1:^1:<^1 5L^5l^ Sl-^** ^^HV<=H #^V#^ ^ ^ll^^^l-S. ^^^Vcf. 

*J=>a-^l7lJL ^di^l^ ^7l ^^1-^ o]^^*]-7l 

71^?]:^ n]^^^. ^7] <=^^^^^ o\]^] *J=^ ^ ^iTl^ ^-l^Sfl^ 7fl 

¥1^511^ €b^1- ^>-g-«: ^ ^^1 ^^S. o11^1^J=^i- ^ ^^o] ^l7l^ #^>1:^ 

^ Hfl^^^S^ n^^-i- ^7] 7]^:^3\- wl5L*H ^11 ^ >ll2H-7l ol:5l2|-t!-T:f. 
<129> ^<bi7l50^ ^7] <^>^o]^3j.«-40oilAi '^'^-^1^ #^>» ^ 

<130> 3E 6^ ^^Hl^i ^ ^l6^Alo^l<^l 4^ 
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<i3i> s. 1^ *i^^-^io^ <=§^^^-a: *a^*>fe 7i^^ ^^tbi^i-. <=^7]^^ 

*a^^(input part)10^ ^Hl (earner a) . (scanner) , S.^$ ^ vfle^JlH. 

640(column)x480(row)^ s^-^-l-S. <^l^<>|^i=l-^ A^l}:^. 
<132> 3lAl-^l7l-i:7lJi^^-f-(skew correction part)60^ ^^-1 ^7] <y^^io<HlA-l 

^^-^l cflsrH ^^(dilation)* <^l:g-^m ^;^>*<^1 ^^>7ll 

^fe ^iHefolH( candidate stripe)* ^^J^^tbi^f. ^i] ^^flS. -^7] ^tiiH^^-olH. 

# ^-Hl^i <a^^ 3.7] oi>3-o^ ^oi§ 71-^1^ ^:aiHel-<slH-i-* iHe}-<5lHS. ^^tbi^l-. 

7)1^7}- 7H^ ^^^H 71^0^^ ^^^^ vflSl 5lA>^lo:) 5|;5iZ^-0.^ 

^^ ^7i -i-^t!: 37i» 71-x]^ '^^i-si-^^ ^^SttCf 

<i33> <^'a-<^^^^-f-(ROC(Region of contents) extension part)70^ ^x-] -^-71 5i|A>^l7] 

^7l:e.^^-^60<H]Ai ^^^55]^ '^^i-^'a* ^7] Ir^^S. ^^^l-ji, ^7] 1:^1-<H] 
i^^l^ ^A>^>«^ 1-^ ^ tifl^lr^SS ^, ^7] ^7^^ 
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7] nfli:]o> ^Ei^^ ^ ^^J^l-cx^ #;^>'^^^ ^ 

A^tlrcf. i-il ^^flS. ^^]7} ^^-^^ ^^V*^^^ '^^^^^ ^#^1=1-. ^-^ -3-71 

<134> ^^;^ll7l^(noise reduction part)30^ ^7] ^^<^ ^ ^^^70ol| #^^1^ 

S|-^<^1 S.-^^ ^171^>^ 71^^ ^^tb^V. 

<135> ^tiV^O.^. ^^<^1 ^57l7fl Sl^lHl. o] ^ 

-^71 ^^3). <^^^^^ ^-f-^l^ ^^tb >il7i A>-i-*m 

^ 4]^tb ^^-i: ^ ^cf. u^E^A] ^7] ^^;^l7l-f-30^ #:^V^ ofl^l ^^M: ^ 

-i-Aloil ^ ;^l7l*>7l A>-g-^>fe ^oi wf^^^i-cv. 

<^7l>H^ ^V7] ^•%-:^]7]^30o] si ^EKdirectional Lee filter)5i|- ^^tb 

<136> >^V7l ^^;Hl7l-^30^ ^7] 3JlAl.^l7l^7m^^604 >a-7l ^^^^70^1 

<137> 9i^o]^^:^40^ ^^:^:\ ^7] «^^<^^^:g-:^70ofl>H '^g^sl-^ ^^^] 

7]^30^]^^ "^^51-^* 3711- 7>;^1^ ^W^, ^7l 

l:^-i:<^l 5L^5]^ ^^>*M #^>1:^ ^ «fl^l:^*^ ^^tb^^. ¥ 
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^^Al^lJI ^^^1^ ^:±:#* <^1^^*>7l 

^ s}-^!-^ >^7l 7l§i;t4 v]MLt\c^ m ^ ^I2i}-7l ^o.^ <^m2^t!:i:l-. 

<138> 01^7150^ ^71 <^^ol^^«-40oflA-l #^Sl^ ''^^^'^ #^>* 91 

<139> £ 7^ -^^^Sl- ^^^1<^1^-1 ^ ;^l7-^Al<i|loil ^^El^^l^l 

^^^^ :£Al^>^ JS^olcl-. 
<140> Aj-7l :£ lo. ^^^l-^^ cy^^lOO. <^^2|.^^ ''^^^}^ 7l^* ^^ttcf. <^7lA^ 

^1-71 ^^-^-(input part)10^ ^V^je^-Ccamera). :i?im (scanner) , ^ MlS^^S 

*^"?lB-l3Jllol>,«-, ^^Bl ^ol ^ 4. ^rl-. c^y]A^ ^y] c^^^T^^ 

640(column)x480(row)^ 71-^ t!:^-. 

<i4i> ^^>-i:ei^^^Y(decision on blurring of image part)20^ ^1-71 

wl^^ ^7l #;^>l:^sl oflui^iai^^ Diel 7]§it4 tiija^H 

IrSl^ <^^# ^^^t!:^-. '^g^sl-iao] <=g ^(blurred image) 

^^^Sl^ , >S-7l <g^-¥-10<^l ol§ ^fl'a^* 

-S-^^V^^, l-e]^ «5>M^ (non-blurred image) ^^-71 <a^-^10^ *=§^^5|-^^ 

^^>^l7l^7lJi;^^^60<^l ^^SliE^ 
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^^Hl7l^7li^-^(skew correction part)60^ "d^^ ^7] '^^^10<^]^^ W^^^ 

^^*H, z^- 1-^1:31 ol^^^t:f. - ^^^s. ^7] o]:^ 

#^1-1:^^ ^m^W tfl^H ^^(dilation)* ^^^H <^]^^}^ %7}^o] ^^]-7fl 
:^Hel-ol5.(candidate stripe)* ^5^^ ^4. ^il ^^71 
# ^<=')l^i 3.7] o]^o] ^o]^ 7Mfe ^^iHe1-olH#* >;imel-<^lH^ ^^tbcf. 

^€ 7B^7V 7}^ «J-*J=^^ ^^*H 7l^O^^ ^^^^ vflo^ 2|Al.^]o^ S^^Z]-^^ 

^^^ttcf. vil Willis >^i-7l oj^y-iooflA^ #^5]^ '^g^i-^^l- ^7] ^^^^ 

•^^^ ^B^4 ^1-71 "=^^51-13:21- -^-a^ S711- 7>^1^ ^^^^Vcf 

"^^"^^^^-T-CROCCRegion of contents) extension part)70^ ^7] ^^\^]7] 

■^7]^^^^6Qo\]A] ^AJS]^ -^g-^sl-^^ ^7] ^^3r>Jl, >a-7l 1-^*<^1 

i^Sl^ 5^-^#-a- ^^>*>^ 1-^ ^ Wfl^l-^SS. ^^tl- ^. ^7] #^1-1- 

7l Diltqo]: ^Ei^^ ^ «J-*J=^S rfi^^^H ^ 

^] ^^flS ^^]7} #^>«^«S1 ^^S. ^7] 

^7] #^1-^^^ '^^S}-^^ ^7] 371 S. 
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<i44> 71 -f- (noise reduction part)30^ ^7] <^^<^^l^^-?-70<^l>H 

51-^^1 ^171^1-^ 7l^^ ^«Stl:i=f. 

<i45> <^a}-^o.s 7Hle^■s.-^B^ ^-^o] ^S7]7\] ^^n. 

^l7l^>7l ^^^i^ c^^] ^^^iTl^E-ll- A>-g-^ ^, ^c}. ne^ul- ^^^^ 

O] ^7^^ <^0.^ OXV^^ ^7] ^^7)171^30^ ^7^^ ^^1- ^ 

^#^>^^i ^^1<^1 ^-S-^ ^ >^l7ls>7l ^tb ^Bi* A>-g-^V^ ^cl af^^^Vrf. 

<^7lAi^ ^7] ^'^^]7]^30o] el ^Bidirectional Lee filter)^!- ^^tt 

<146> ^7] ^^71171-^30^ ^7] <^>3-^e1^^^^203f >S-7l ^JJa]-^! 71^71:^.^^6031 # 

^<=fl ^ ^al. >a-7l 5i|A>^7l^7m^^603l- >a-7l «=§^«^^^^-?-70^ •^:?>«^ 

<147> <^^ol^5^«.40^ ^7] <^ -S-*^^ ^^^70011 ^^^=^1 

7l^30«^lAi #^51^ <=g-^l-5l-^* 37lt 7M^ ^71 

l:^lr<^l ^^>*>*^ ^7^^^ ^ tifl^l-^l-S. ^^^4. ^ ^^S. 

#7>^^#o^ #7V2|-^S!l- oi^^v*:,^ #^>1-^^ oll^l» 

*J=^>Al^lJl ^^Al^ ^J^^^H. ^1}: ^7] ^l^Sl-^>7l ^tl: 

7l§^^ ^l-iV^t:!-. ^7l <^^^s^ <H1;^1 *j=^ ^ ;^l7l^ ¥|:=2n^ 7fl 
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<148> <?1^7l50^ ^7] «^^1-o]^^a-40cHlA^ #^5)^ #^]-« ^ 

<i49> ^7]^ afsq- ^o] ^ it^^ ;^U^A1<^1 - ;^l7^Al<^loilA-l^ '^g'^-sl-^^ ^^}% 

<150> <^7lA^ >^7l ^U^^Hm '^^Sl-^^ <^^1- ^^tb ^, 

<151> >a-7l >I12^A1<:^1^ ^7] ^^^"^^ ^^>^1^ 7l^7ll- ^ 

o]^S|-5:>o^ ol<M^^lS. 
<152> ^71 ^13^A1<^1^ ^^^^ '^^sj-^ ^ ^^V^l 

A]:£ol c^^^ :^]7]^ ^ ^7] ^^><^^^ 3715. ^7] ^■ 

<i53> ^V7l ^l4^Aicm^ 'a^sl^ c^^l- 43:;^?!: ^, M:^]^ 

7> .a^^ -^J^^^H, ^7] 7l^7l7> a.^^ ol;5l^§>o^ 
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<i54> ^7] ^]5^A]d\]^ ^^sl^ '^^sl-^^ c^^» ^, l-e^:B 

<155> Aj.7l ;^l6^Alc^l^ "^^5]^ '^^^'S ^^}^]^ 7l^7l» ^l^^b ^ 5r)A>^lo^ 

7l-i-7l7> ^7l S)A>^lol 7l^7l7> ^^^l-^l-^ tfl^l 

■i-^V'^^* ^ ^fe '^g^^ ;^l7lt!: ^ ^#4^ #;^><^^^ ^ 

<i56> ^7] ^^s)^ '^g'^^^^ -1:51^ <^^* ^^tb ^. <^>S-5|-^ 

7} ^^^^^^ ^i^i^^, ^7] 7l^7l7> "^g-^Sl-^ vflSl 

^#tb ^ ^^fi] ^]7]^ :f >S-7l "i^s^^ 

<157> >^V7lSi|- ^ll^Alc^l - ;«1l7^Alc:^loflA-1 ^^;^l7l^30^ ^^^Sl ^^^^ ^J^^^A] ^ 

^ ^o.T3^, <^7lA-l ^7] ^^;^l7l-¥-30^ A^S^H ^£ ^cf. SE^ ^7] 
Al<^lS. 7flAl5];^l^ ^^^l'?]:, >^|l^Ald)l - ^l7^Alol]oflAi <^>^ol;5l^«-4o^ ;Hl7l*H£ 

^^^^ ^ ^Cf. ^, ^7] /^11^A]C^1 - ;^l7^Al<^lo^ ^A^oflA-^ 

^40^ ^ols ^^^e^ ^^IS. A>-g.^ ^ 



211-38 



1020030016315 ^^ <U^}: 2003/6/19 

<158> ^ ^tgo^ ^7] ^Hll-a^lo^l - ^^iT-^Alc^jsq. ^o. ^^^^ ^^^^^ ^^lel^^loflAi 

l:Sl^^^-¥-20, 3i)Al.^]7l^7l:a^^60, "=g^><^^^^^-^70, ^^;^l7l^30 ^ '^^<^]^^- 
^40^ ^A^^ cl-^s). ^ol ^ o;[c]-. 

<159> o]^} ^tgs)^ S^oflAi £ 8 - £ 14fe «^>S-l-el^^^«-20^ ^^^^ 

7l ^tb t^ojo^, IE 15 - IE 21^ 5rlA]-^l7l^7]i^^60^ ^^^^ ^^^M ^tt 

H^olji, H 22 - 26€- '^^l-^^^^^^-^TOSl ^A^^ ^^^^>7l ^tb S^*^!'^. £ 

27-5. 28^ ^7] 71-^-30^ ^^^^ ^^t}7] £^o]ji, £. 30 - 40^ -g-^l 

<i60> £ 1. £ 4, £ 5 ^ £ 721 <^^l-s1^:&^-^20^ ^A^l- ^s^^cf. 

<161> i 8^ AH <^>S-l-sl^:^^^205l ^A^^ HAl^>^ :£Tgo]i:f. 

<162> ^7] S. 8# ^2:*>^, l--^^^-?- (block classification part) 110^ ^7] 

lOoflAi <a^sl^ ^7] Ir^o.^ ^^*>JI. ^7l 1:^#<H1 itf-^^ 

^^}-^|-«^ #^>lr-^(character block: CB) ^ wfl^lr^C background block: BB) 

^^^3:>7l ^f-ojcf. a^7lA-l ^V7l 1:^^ ^Mtt w>2)- ^o] 8x8 a.711- 7>:5lc]-Jl 

<i63> #;^>l-^^^oilu]^l;^lA>:^120^ -^"71 l-^^^^110<:HlAi ^^].^s.o^ 
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<164> l-sl^^^-^130^ ^7] #^>l:^3g$o)]ui^l;^l>a:-^120«^lA-l ^;,>^S.o:) 5g 

5- ^m^lwl^^ '^lel -i^^ 7l§^4 wlJE^H -^^^^^ l-e:!^ <^:^* 
■^y] ^^]^%'a^l30^ -^7] ^^^^o] ^sl^ <=g^(blurred image) ^^^S. 

<165> s. 9^ >a-7l Ir^^^-^llO^ ^.^^^ HAl*>^ ^^-71 #^^^-^110^ 

7] ''i^^^^r 3.7]o] ^^^S. ^^JL, ^ 1:^1-^ #^>1-S. ^ wfl^lr^o. 

^^^m <^M ^oM Ir^^^-^llOc^l z^- l-^#-a: ^^^>^ ^^5^^ 

•^^Sl-^^ #5]^ c^^^ #;^>7l- 3Lt^ T^^§>7l 

<166> ^7] £ 9S %S*V^. Ir^^^-f-lll^ ^71 ^^^l-Sj-Tg^ dL^S^ 3711- 7}^]^ # 

^^tVcf. '^l «fl -^^7] cg-a-5|-^ol 640x480 S)-JiolzL, ^7] Ir^o] 8x8 Sj-^ojig^ 
^7l 1"^^§^111^ ^7l -^^^^^ 4800711^ ^^tb^-. 
<i67> ^7] 1-^^^-^llH^i #^5)^ #^1-^ DCT^^Yll3oil <?l7>slol DCTCdiscrete 
cosine transform) ^^^^f. n^JL o\]^^^:^]:^]^^115^ ^7] DCT LfloflA-^ 
-f^^ DCT dominant DCT coefficients)^ ^cfl^it^ ^^l-ttt!:!:!- . ^^l^^ ^i-7l 

■i-^Vl-^^ DCT ;^l^#(coefficients)^ <H1M^1^S (energy distribution)^ «fl^lr^^ 
n^icf 3.^^ 7>^cf. £ lOa^ #^>1-^^ Mfl^l-^«^1 cfltt DCT Tfl^^S] oflui^l ^ 
wliils:>^ ^7l £ lOa^Hl^i Y^^ ^tflStS^ >:^?fl<^(log 

scale)S. fiAl^Vji SX^i^. X^^ DCT J^ln^flu ^i:-1(zigzag scan order) 
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1- SLAl^>ji oxt\, ^7] S. 10a<^l #^1-1:^^ DCT ^1^*^ wfl^l:^ 

^ DCT Tjl^l-^cf ^ 7>;^lJi <y: ^ $X^. zl^jl lOb^ #^>1-^<^1 ^fl 

tb DCT <Hlui^l M-^^^ iEAl^>jL ^7] £ 10b<^l^i ^^^^ 

^?11<^(normal scale)^ JL^l^Vjl $Z AH , DCT n]^^^ ^l:3.;?fl 

ZL -^-Ci (zigzag scan order S^I^Vji ^Jirf. olnfl ^Vy] £ 10b<^l S.^]^ ^ 

o] DCT n^7} ^rfl^fi] 3|^ol 3. 7].^ <^ ^ o;^,:!^ 

^ ^A] c^loflA^^ 1-^^^ ^1 A>-g-El^ DCT ;^l^l:(dominant DCT 

coefficients)^ ^ lOc^] ^}^^<^] Di - Dg^^M^I-Jl 71-^^}:^^. i4ef^i k^^ 1- 

^^^^ 5* = i: I * I 

<i69> <4^^^ i>oflA-1 1^,* I ^ 1:^.0^ i^;5<1| DCT ^H*>i. Sk^ k 

^tb DCT Di - Dg^'M^ DCT ^^l^l-s^ ^tfl^o^ /^l-tlr^cl-. 

<170> >a-7l -^uix] ;^lA}-«.ii5^ <^^A^ i>5if ;^1AV^ s.^ ^^.s. 

(k=0.1.2 4799)<H1 tfl^V*^ HH^^ ^7] z^- ^-^.ig oflu]^!^ 

(k=0.1 4799)*^ 1:^71 ^^Tfl-tt-^liyofl <y7l-^c1-. 

<171> ^7] 1-^71 §^^l>a:^117^ ^71 Z^- -^IM^l^ 
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Sk(k=0,l 4799)1-^ 7}^^ ^, ^7] 7}^^ ^^11:^^ #7fl^ 

(TBN)S ^^o] <sk>^ ^ttcf. ^7] <Sk> ^}7] <^n^ 2>Si\- :^o] ^ 

^}^, ^MS] ^7] <Sk> S3r^ ^71 1:^^ afl^lr^^S ^^^}7] 

71^^ Cth7> ^nf . 



15i 



<i73> <^n^ 2><HiAi TBN^ 1-^^ # 711^1- M-Ei-^a^-. 

<i74> #^^^^119^ ^71 <^m^l;^l^-¥-ll5«^lA-l cHlui;=cl^(-CL^t!- DCT 

^cfl^^ ^^1-^-2.5. s^^^H. ^71 <^ii-i;^i^^ ^1-71 

^ *>7l <^«h^ 3><H1 M-Bl-^ wVsil- ^o], sk iJroi >^7l -i-^ 71^^ Cth^i:!- 3.7]y^ ^ 
-^^ ^^^>^ k^^ll 1-^^ #^1-1:^-^5. :^^^>JL. ^7] 7l^^ Cth^nf 

<175> IF -S* s Ctft then CB 

[^^^ 3] else BB 

<176> ^7]5!|- ^o] «.iiooilAi -ir^^fil 0-255^ li^]o] 511 1 (gray 

level)^ 7M ^ 9X^. ^7] «.iiooilA-l ^^^^ #^>1-^^ ^7] ^7]- 

l-^^^«=HlM:^l^l<0:-^120o11 ^7] #;^>l:^3§$oim;^l^lAV«.i20^ >a-7l 

^ ^^l^tbi^. £ 11^ >a-7l #;^>l-^«Hli-i;^l;^l^^i20^ ^^^^ £a] 
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<177> 



^7] S. 11* ^2:*]-^. <HlM^ltil#;^l>a:-^121^ ^ Ir^^^-f-llO^]^ ^ 
'-^}:^^6]]A] DCTTll^^ <=Hlvi^ltil^-g- ;^lA>^cl-. o]t^ mxM ^± 3.7]^ l:^<^l^i 
r DCT;^14^fi] Hl^^ «:>7l <^th^ 4>S1- ^o] ^ ojc^.. 



<178> 



»H If 
(«/.«)• 11, 



in n 
£2,, 



Q, =|(m,«) 
Q„ =<(/n,«) 



/«,/J = 0,--,A/-l,w + « = l,...,^| 

/«,« = 0,-,M-I,/„ + « = ^ + l....,l^ 

4 4 



.-•keiflH S^2| (ni.n)?|X|01|A12j X^^m ^g£| 



i^n^ 4] 



...•kejflH »so| (n).n)?|X|0||A|£| H^Wt ^S2\ DCTD\\ = 



<179> 



<^*]-^4> <^lAl 



<180> 



<181> 



<182> 



kwi ^ 1-^2] (m , n) ^ ^1 ofl ^-1 ^ ^2}-^^ DCTTil ^ 
k«i^ M:^^ (m.n)^^l«^lAiSl ji^s)- a^^o^ DCT;^1^ 

<^7]^^ ^7] #;^>^^o^ <^m^lWl^* ^^}7] ^V-g-tb ^i^S)- A^^Sf Jl^Bj. 

DCT ^1^3r>7l ^:^]^ DCT ^^11:* '^M ^7] -^^^ 
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^ DCT ^]^« ^, L„.n^ m+n=l,2^ ^^l^Hl^i^ ^i^s}- a^^b] dCT711^7]- 
m+n=3,4,5.6Sl ^^HIa-^^ DCT;^1^7V ^cf. 

<183> >a-7l <Hm;^ltil^;^l^-?.121«>)lA-l^ ^^7]^ wl-Sf :y:ol z]- tfltb DCT 

6\]^7] wl-i: Rk§ <^^^ 4><^1 ZL^jL ^^o\]\A^M^^m^l23^ ^ 

123^ <^m^lti]^ ;^l'a:^12HAi ^tb Rk** <^l-§-*H ^^1 '^g^'^^i^ R^l- *>7l 

<184> * _ 1 'W * 

[^^^ 5] <^ > - -TCJV 

<185> >^V7l <^*|-^ 5><^]^^ TCN^ ^^>^^^ #711^1- ^n]^rl-. 

<186> ^y^si^ <=§>a-<HlAio^ 6\]X,^^]X5]^ <Rk>7> ^1^5)^. l-e^^^^-^130 

^ ^1-7] <^*r^ 6>il- ^O] ^7] 6\]l,^7]\3]^ <Rk>^ ^tb 7l§^Bthi^- 

^5 <^m^lwl^ <Rk>oi 7i§?;t Bth:a.i4 a.7ii4 ^4- 'y^^ '^^^^'^l 

# <Rk>7> 7]$^ Bth 2)-o.Tg <y^^ <=g^i-5|-^# ^ $X^^ ^^^171^30 

<^^7> IP > > Sff, then blurred image 

I^^-dij 6] else non-blurred, image 
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<188> c^7]^ ^7] 7]^:^ Bth^ ^^a^ o.^ #^>^-Si^ ^1^^ '^^ 7}^ 

<189> IE 12^ Irel^^ l-e]^ c^^6\] <^n^ 5>^ ^-§-^4 

♦ ^7] S. 12<=^^^^^^, ^^^^ ^7] cf^ <^>^ ^^l-(sample)^ ^^^^ 

<Hm^l wl^(<Rk>)^ M-B^-'^cf. s. 12^]^^ l-e-i^^ ^z]^^^] 

^ ^ ^cf. ^1^^ 1:^^^ ^t!: <^«h^ 5>S1 ^-g-o] B^-^A^^ 7>^* li*^$i=1- 

<i90> i 130. ^ ^t^o^ ^Alo^lofl i4e^- ^^s[^9] l-e]^ o^^# ^^^^V^ ^ 

^V* ^^«>^ iE. 14a - S. 14efe- ^7] S. 134 ^^>* ^^*>^ ^^-^l 

<i9i> £ 13^ ^2:*>^, ^7.] 5104^ <H1H :£ 14a4 "^'S-^^^ *a^tl:4. 

nfl <y^£l^ <^^V5|-^^ 640x480^4ifi] 3.7]!- :3.elJL 5205}-^<^l^i £ l4a 

4 £ 14b4 :y-ol 37]^ 1-^^ 8x85|-4i 

a.7l# 7}7]i^, 48007H7> ^cf. o]^ 5303|-^oflAi -^71 4 ^s. 

1:^ DCT^^^>c^, 5404^^ '^l^i ^l-7l <^n^ 1>4 ^^1 DCT^^€ ^ l:^*^^ ^ 

^^tb DCT;^1^#S1 ^cfl^^l ^ Sk(k=BN=0,...,4799)^ ^I'il-^H ^ 1"^^ # 
^^Vcf. ol:f 5504^<HlA-l >^7l <^*^^ 2>4 ^o] z^- 1:^-1- o.>j^^ £)ct ^ 
1^^^ ^2^- 7>^Vtl: ^ ^^^V'^ 1-^71^^ Cth(=<Sk>)l- 7ll>a:tb4. ^7lA-1 ^71 

^^7l§^ Cth^ ^^1 z^- 1-^1-5^ -f^t!" DCT/^14^#S1 ^cfl^fi] ^-1-^ 3§ 

^ ^^^^ #^>1-^ ^ all 1:^0.5. ^^*>7l ^t!" 1:^71 ^^o] ^ 
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^. 560:b1-^<^1a-1 ^7] Ir^l-Sl -f^tb XT^l^^Sl ^cfl^o^ ^(S^)*^ ^^>^-^ 

^7] ^o] M.^y]^:^ ^r]. 3.7]^ #^>l-^-^S. ^^^JL 

^^tlrcf. S 14c^ ^71 ^>^>l-^^^^210<^lAi i4^vfljL 

c»l DCT ^1=^^51 oim^lwl^ Rk^ 5704^^<^]^i 4^7] <^«1-^ 5>7^1^V^ # 

^>l-^#^ DCT^l^^l oilui^l«l^#^ 7}^ ^ ^$*>c»i ^^1 <^>^cHlAi #>^>#^S1 
oim^la]^ <Rk>» ^l^Vtl:!^. ZLe)j7 >^7l <^«)-^ 6>^ ^o] >^7l #;^>1:^^ ^g^ofl 

n ^7] #;^>^s.ol 3g^oilui^]wl#<Rk>7> ^7] 7l§^ Bth^i:} HT^- ^o.^ <g^^ 
'^^2)-^* l-s]:^ (blurred image)S. ^^*>Jl ^7] 510 5l#o>^cf. £ 

3§5-oi]uixlal#<Rk>7> >a-7l 7l$iJ: Bthja-cf 3]-o.^ -^g^sl-^^ ^^'^g^ 

(non-blurred image)^^^S. ^^2^>J1 ^7] 600 3i|->§ 0.5. ^^s^c^ ^^7l50ofl 

^. ns]^ ^7] ^^7)50^ ^7] ^^^^^lo<^]^^ -^^^^^^ ^7}mr 

^*Jsr>7ll ^t\. JE 14e^ '^^l-£^^^^^20<Hl^i 9m 7}^^ ^^A^ ^^Jtl: 

<192> ^ ^^^^ £ 2, £ 4. i 6 ^ £ 7^ 511 A>^l7l ^7111^^6051 ^^^^ ^3^^1=1-. 

<193> :£ 15^ ^V7| 5llA>^l7l^7l:a^-f-70Sl ^^^-^ ^H^}^ ^^^O]^. 

<194> >^V7l £ 151- ^^i^V'S, ^^^(binarizat ion part )210^ ^7] <y ^ ^-lo^il a-^ <y 

^51^ '^^a-^^^ ^7l Ir^o.^ ^^*1-J1, ^7l -ir^l-oll 
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^^^>7l ^^Olcf. ol7lAi >^7l 1-^^ -^71^^ W>sq- ^O] 8X8 3711- 7l-^Cl.Jl 

7l-^^tbi=f. 

<195> ^^iHel-olH^j^^^220^ ^>7l #^>l-S-oi c^<^6\] rfl^>ol ^^J-(dilation)^ 

*H -i-^}**^! ^*>7ll >iH2l-olH(candidate stripe)* 

^7] ^a. -^HSl-o]^ ^5^d-^220^ ol^sl-^ ^T^i-^^s-oi cg^ofl dl^H 

(dilation)^ =t^*S*H -^l^^V^ ^^Vlrol ^*>7fl s]^ ^Hej-ol^-i-^ 
5^^(dilation) 2l.;gollA-l ^:a.iBe)-olH#ol 91^^ ^S. ^^^^<^]S.^o] 

1-^ «J-^l^]-7l ^^>o^ ^:di(erosion)*l-^ -g-^^ 

<196> iH5l-<5l^^^^230^ -^71 ^ti>;He|-olHS. ^ojlA-1 o^:^ ol^^cq ^oH- 7I- 

:fiBe1-«^lSols.^ ^1-71 51-01^^^^230^ ^1-7] oj^sj.^ 

el-oi^s-oi is.^H# ol-g-tt 1-1- a7Ublob size) ^(H^) ol>a^(eccentricity)^ 

^^37l oi^j-oi ^oi§ 7M^ isel-olH-i-^ ^^tbi=1-. ^171^1 >^7l ^mel-ol 

H*^ ^^1-^ 7]$0.^ 71^01^ ^fl^ 71^71^1 «J-^j:Zl-^ 

^l'y:*>7l t|l>a-^J:s. AV-g-^cl-. ^, >a-7l iHe|-ois«.=.^230^ ^7l ^i^^^ ^ 

^^^>^ 71^^ ^^tlrcl-. 
<i97> ^^zl- ^^-^240^ ^71 ^He}-ol=#Sl «j-^zl-# zl-zl- ;^1a]-^>c^ h 7fl==^ 

# ¥^*>^. 7ll^7> 7>^ «^^Z1-* 7l^<H:?l '=i^St^ tfl^ 5X|A> 
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^l^^H. ^y] ^1^-1- ^^^<^ 7>^j- 7fl^i- 7>;^i^ «j-*j=z^-^ 5l€ 

<i98> 71^71^^-^250^ >^7i «^^^«-ioo]iAi ^^^^ '^^^^i- sj^^h. ^7i si^^^ 

<199> <^>a-li^^260^ ^7] 71^7171- iL^^ «^^^^2l ^ui<^l <^>a-^^# ^^-^3 t!:i=l-. 

^7l 7l ^71^^-^25001 >^7l ^^S^^ vflfil ^^>^1^ 71^711- :a.^«^>^. ^^-71 «^ 

^^'y:^^ ^^<^1 ^-el- 5|-Jil:ol <^^ol ^^3^4. ^7l <^^^^^260^ 7l^ 

7l ja^oll o^Sfl 2|--t^ol o^Tll ^ *=§^°il ^^1-^ ^fl-f^ 7l^^ 

^^tvci-. oH ^ii^^^i^ #;^>i2l- T:-lloiEi-i-ois.s, ^7] 71^71:^.^-^ 

2502] ZLcflS. -^1-^^21 ^-^^mtil ^l^l^l ^fecf. 

<200> >^V7l 7l-i:7]li^^-^250 <^^l-i^^-^260^ ^^^^^"-^70, ^^^#^30 

SE^ '^g^a-ol ^^-^400)1 ^ ^cf. 

<201> :£ 16^ .^71 2^A>^l7l^7li^-^60^ ^ Cl-€- <^1* £>^1 S^^l^". 

<202> Aj-7] #2:^>^. ol^sl-^Cbinarization part)210^ ^7l <y ^-f-ioofl <y 

'^^^^^ ^1-71 ^^*>J1. ^71 l-^*o]l if-sl^ 

^ n=^t]:^-. ^7l5q- ^ol ol^5l-^210ol ^ l-^l-* #;^1-1:^ ^ wfl^l-^^S. ^^^f 
^ o]^^ ^^>7> i^Slo^ o;i^ <:g^ o. ol^Sj.*]. ^, ol» o]^^}c^ #;^><i* ^^^>7l 
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^-^^]^. ^7] ^7]^ wV^ ^o] 8x8 31711- 7>^T:fji 

<203> ^3g^^^^«-270^ ^7] ol^Sj-^ ^^>^^<>)1 tfl^>ol ^3§«J-^O.S- Aiti.ABS.^^ 

^m}^ ^7] ^^^^^ ^71 ^3§2l-4t^^^270<M)Ai ^5gs|- 

<204> ^^^^^s\-o]^A§A^^220^ ^7] #^>1:^^ tfl^H ^^(dilation)* 

^^5-^^-^220^ ^^7] o]^s[^ ^^y^^s-o^ c^^o]] tii\t}c^ ^^(dilation)* 
<^l^*>fe #^>-i-<5l ^*>7fl sl^ 4^:e.:±^HHl-ol=l-^ ^^(dilation) 4^<Hl^i 

^7] .^^^^^^o]^^o] ^^t!: ^l-^lsl ^iS. -t^ 13-^1 *>7l 

(erosion) -^^^ n^^^^cf. 
<205> ^z\s[±:^^^^280^ -^7] ^^s^±^ ti]^^ ^1-71 ^i^Bel-olHS- 

^7VAl5!^£ 71^^ ^tg^ ^ ^cf. 

<206> ^EB^.ols^=.:^230^ >^7] ^^^^7} ^7] ^^^iB.^o]VL^^ ^oflA-l <^ 

3.7] oi^T-o^ ^oii- 7>^1^ ^Sel-o]^*^ ^^t!:^. ^7l >^Eei-oi^«.=-w.230^ 
^>7l ol^sl-^ ^i>iBel-olH*2l 2.aflHl- ol^^V 1:1- 3.7] (blob size) ^ <^]^ 
^(eccentricity)^ ^1^*>«^ ^^37] ol>^Vo| ^o]^ 7M^ :iBel-<ilHl-^ ^^tb^]-. 
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c^7]^] ^He1-olH#^ ^^^-i: 7]^o_s. 7l^ol^ '=i^^^ tfl^ 3i)A>^l 

^ «o>*^z]-^ 7ll^V*>7l ^tt A>-g-^cf. ^, ^1-71 >iH5t^lS^^-^230^ ^>7l 

<207> sl^z^- ^;=§^240^ ^>7l ^:S.el-olH4^ ^1^^><^ z]" «o^*J= 

7fl^l- 7ll^7> 71-^J- «J-*J=2t^ ^^^><^ 7]^o1^ "i^n^^ 

tfl^ 5£)A>^lo^ 2l^z]-o.s. ^^4^^^240^ >S-7l >iHe1-ol^s-o:| hj-^ 

^l^^M, ^7l 7^1^^ 7fl^# 7>^ 7ll^# 7>;^1^ 

<208> 7l^7l 11^^250^ ^7] <a^«.10ollA-1 ^^^^S* SJ^*>°^, ^7] 

^^-^240^ n^n^] ^efl >a-7i si^Ai^s^ ^7] <^>a-^^ xfl^i ^^av^io:) 71 

<209> <^^V:a.^«.260^ ^1-7] <^^:^^ ^^}^]^ 7]^7]7} 

^^o] (corner ^, ^7] 7]^7l:e.^:^250ol ^7] ^^^^ vfl 
^ ^^V^l^ 7l-i:7l# ^^^*>^, ^7] -^-a-sl-^^l ^:^d\] icj-el- 5i-^#ol cg^o] ^ 

^S^^^. ^7l <^^i-ti^«-260^ ^7] 71^7] :y.^oi] sj-^lro] ^tiI s)^ '^^i-s)-^^ 

^tb dl^^lE^^ols.^, >^7l 71^71^^-^250^ HcflS. #^^<^£. '^-a-^^^ # 

^^^V^t-ll c^^^ ol^l;^l #^Cl-. 
<2io> >y-7] 71 ^71:^.^-^250 '^^a-ii^ ^26021 *^^^^d-^70, ^^^#Y30 

<=g^<^1^^^40<Hl ^ 9X^. 
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<2ii> ^7] £ 15 ^ 3E 164 ^^^^ ^Wfe 21^1-^171^71^^-^60^ 

o.^ #3^^cl-. <^7]^^^ ^7] 164 ^^d* 7}^]^ 5zlAHl7l-i:7l^^-^60* ^ 

<212> u^^^ .^71 oj^Sl^ NXMSI =L7l» 7>;^H , ^ ^^^^ ^^l<^l<^l^i^ 

7l^ w]-4 640(N)x480(M) ^71* 7>^cfjl 7>^^t!:T=f. ^7l *a^5l^ 

'^-^^ '^^(color image) SE^ ^>S-^i7> ^«J^*^^(gray image)<^l € ^ Si 

cf. ^ ^^H1«^1>H^ ^71 <^^^^6l 7M^x:^. 

<213> >^V7l <^^2|-^^ Ol^2l-^210«H1 <a^Slo^ ^ #>^>1-^ ^ tifl^l- 

^o.^ ^^£1^, ^7] 1-^ -^^1-1:^ ol^^l-tl-cl-. 

<214> £ 17^ >^7l ol^s|-«-210Sl ^A^^ :£A]§>^ S^olcf. >^7l 01:51^^210^ >^7l 

371^ q-^Jl. zl- l-^^^ #^>1-^ ^ wfl^l: 

<^l°fl ^1-71 ol^s]-^210<^l ^7.}^^ ^ till;g^s.o.^ :s:^ ^s. <^>a-sl-4i»* ol^ 

5|-*>fe x^si 3i)A>^ioi 71^711- m ^^><i#si 

^^Hl^ Sl^Zl-^ ^^1-71 ^^Olcf. >^T-7l S. 17* ^S*>^. 1-^^^^ 
211^ S^^S]^ <^^i-5l-^* ^^3.7]^ ^^^H, # 

^ «ll^l-^o.s ^^^1^. =le;\^ 1:^^11-^^213^ ^71 ^;^>«-s.o. 

^^tt 8711^ 1-^*4 Zlf-^^H. 7l§^ ^1^>^^ ^7l H^^^ ^^^S. ^E-1 71$ 

i^t* ^5^^tb^-. ^s-1^ 5|-^^^^«.2i7^ ^71 71^^ :^RV^<Hl^i #^sl^ 71^^* ol 

-g-^V*^ ^7] l-^^^-^211«^lAi yfl^l-^^ ^^.^-Br ^I211-7lijt* 71-^1^ «ll^ 
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<215> S. 18^ ^7] S. lyoflAi «.^^^«.211ol o. ;£Al^>^ S^^lcf. ^7] ^ 

^^^^211^ ^^^^]^^^^20^ 1-^^^^1104 ^"^^VtII ^^^^ ^ sl^. 
^7l £ 18^ 1:^^^^211^ -^1-71 £ 9sq- Ir^^^-^llO^I- ^^^t!: ^ 

7>^ln^, '^^2|-^<Hl^i l:^** ^^*>^ ^7l l-^^^^llO^ ^^2f 

<2i6> .^71 sq- ^o] M.^^^^21lo\] #;^>1:^#^ 2|-^^ 0-255^1 neflo] sflif 

(gray level)^ 7>^ ^ o^^cf. ^s.^.^. «.2iioil a-^ %^s\^ ^^j-^s-o^ <^^vo. 

^^11-^:^213 ^ 2|-:±i^^-^217<^l ^a^^t:]-. 

<2i7> >^7] ^s.«.^«.2iioilA-l l-^lil-^-¥-213«^l 9l7}^r\., 

^7] ol^5).«-2io^ ^^>1* ^^^>7l ^t!: ^<^l£.^. Hfl^l-^*<^] 

tfl^A-l^ HV71 7M^ ^1: ^^^^ ^7] tiH^lr^^l ^ 

<218> >^7l l-^ZLl-^^213^ >S-7l ^S.«.s.H.2iiollA-l ^^S\^ ^^jo^ o] 

^tt 87fl5] 1:^-^^ Ill-^s:>c:H 24x245)-:^^ H7]» 7>^lfe Hl"^ € 1"^^ ^S^^^IirCf. 

^7l #;^>l-s.o^ 7^ 8x8s|-^^ 3711- ^^c-fl, o]^ 371^ #^V1-^ 
s. Hfl^sl-dtsl- #^>^i* ^^*>7l^t!- 7l$^^ <^1^^ ^«S*V^ 

^ 3.7]7\ u)^ 3|-o> tl^t!: #;^>1:^S1 71^^51)- n %\o]7\ 3.n o]^^^ <i 

^d\]A\ l-^^o^ «.o^^ ^^Vo] ^^5^ ^ :£ olcf. ^7lS>f ZLf-^^ 1-^ 
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o. A^A^t}c^ o]^^^ ^^*>7l <=m^ o]^^^ ^Sl^J^ ^^^^M 



^1 ^4. 



<2i9> ^4x7]§^;^l>a-^2l5fe ^7] ^7^^^^ z]- «fl;^^^s ^^*> 

7l ^tb 5|-:rb7l§5]t Pth» ^7] ^±7]^:^:^]^^215^ ^7] 2|-:4l7]§^ Pth 

» ^5^^^>T^, ^>7l S|-ril7l§^ Pth^ #^>Sl-d!l5q- tifl^^^l- ^^5^>C^ <^1^5l-^1 7l 
^^^S. A>-g-^rf. olnfl >3-7l ^^7l^^ Pth^ ^ ^^51 2|-^S1 ^aVS^ 
(between-class variance)7> ^r^7} rL^]<^] ^(grsy value)^ ^^*>fe ^2i(0tsu) 
o] wj-^oli^ 7>^s(Kapur) ^}^^}<^ ^ $X^. ^7] 

^J-^-fr Al-§-*><=^ 5l-:i7l^^ Pth* ^l^^m ^-^S- 7>:^^^t:f. ^7] ^^tij-i^^l ^ 

^^7l§^ Pth ^^^^ ^}7]Si^ <^n^ 7><^] ^ $X^^, 

-2.s(N. Otsu)<Hl "A Threshold Selection Method from Gray-Level 

Histogram" [IEEE Trans, on Systems Man and Cybernetics, Vol.SMC-9, no.l, pp. 62-66, 
Jan. 1979.]<>11 7]:4^o] o^t}-, 

Thj = arg max cr| (T) 

o-| (r) = (//i (T) - ju)^ + F2 (r)(/i2 (T') - /^)^ 

= Pi(r)P2(T)()U,(7')-/i2(7'))^ 
<^b(T) ' between-class variance 
T: gray value 

/i mean of the total pixels. 

/i,(r) : mean of each class defined by T 

PiiT) : relative frequency of each class 
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<22i> ZLS.]^ ^7] s^^^^^217^ ^7] l:^^^^211^1^i ^^^^ #^Vl-^al z]- 5|. 

^7] Sl-i 7l^^^ <^l-g-^><^ tifl^Sj-dilS!]- #;^>2l-i^ ol^5|-*l-jL, ^^-^l Wfl^lr^ 

"^^o] tfl-§-si^ s)-d[i7i^^ pth^q- ^7i #^>i-^si ^^i-^ wiiii^>o^. 

tiling 4 ^1-71 <^^i-^^ ^o] ^1-71 n±7]^:^ pth iit^f 371 

2)-o.^ BflJgsJ-dtiS. ^^tb^-. :=L^^ ^7l ^^51^3:^-^217^ ^^-71 :14<=H1 icj- 

-^-71 2l-di^^^-^217<^l^i #^>1-^^ <^1^^*>^ li^*^^ ^>7l <^«|-^ 8>4- ^ 

4. 



<222> (X, x£yC^,n'}>Fth 

[^^^-il 8] ^ p. otherwise 



<223> ^1-71 <^^^ 8>'HlAi yCm.n)^ -^-71 1-^^^^21HA-1 %r^^^ "i^^^.^: 
<^]^, Pth^ ^7l 2)-4i7l^^olji, yB(m.n)^ #^>1:^^ 2)-:iL-i-<:>lcf . 

<224> i£*V ^V7l 5|-^:^^«-217^ l-^^^-¥-211<Hl H «fl^lr^^ ^-tl 

P ^7l ^1- ^^tbcf. 

<225> ^7lfi^ :y-o] ol^^a-2i0oflA^ ^:aiHel-olH>S^^-^220 Sfe 

^^^:il^^-f-270<Hl ^ $X^. <^7lAl^ >a-7l ^3§2}.^^^«.270oll ^^51^ 

<226> . >^7l ^5g^^^^«.270^ ^7] ol^S)-^ <^^H1 t:fl^rVo^ o.^ ^^^^ W]^ 

S. >^iw->gl-^(subsampling)# ^^^4. ^7] >Ha.Afl^^ Hj^o. 2:io]e|-ji 7>^ 

ZL^]^ ^7] ^^s|-:i^^-^270^ ^7] ol^5|-^ <^>a-^J:o11 cfl*H 
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^^*>^ -^220011 ^Hsl-oin ^ 

SJ^tbi^l-. -^-7] ^^^H21-<^1H^3>^^^220^ ^^^fe <=g^^^oilAi ^7.}S. <^]^o]^ A 
%A^%: iBBl-<^lH^ ^^nf. >S-7l ^^^iB2l-c»lH^3^^^220^ ^^7] (di lation part) 
^ T^^7l(erosion part)S. ^-^^5]^ fii^^l^ (morphological filter: ^Bflt)-^ 
^A)^ =^^% ^ S-^^A^ ^^7l ^^V'^^^ ^^(dilation)^ ^■ 

^^(erosion)«V<^ ^iS. ^*>7l)t!-i^. ^. >^7l ^^7\^ ^7] ol^sj.^ ^^><^ 

^1-^ ^^^V^ <=>\-^^^ <^^^^n %A%^\ ^iS- ^SfTfl .£] 

(candidate stripe)e1- %l*>7lS. ZiejjL ^^7]^ '%7\ ^l^^^ 

^^^^x\, o]^ 3i|-^<Hl>H >3-7l ^:a^He1-<^lH.#<5l ^^-^^l 

^^sll^(R.C.Gonzalez)5il- -f^(R. Woods) ^<Hl 2^«fl ^ "Digital Image 

Processing" [2nded., Prentice Hall . pp. 519-560, 2002. 7l7fl£lo1 SJrf. 

^^Sl-dt^^^280^ >S-7l ^JiiBel-<^lH^5>^^ -^220011 cfl 
^><^ ^^Hj-^o.^ ti]^^ ^i-a Afl^^(subsampling)^ n^«5tb^-. <^1'^ ^7] A-^ti. 

Am:.A^n-2m^ ^7\ A^"^ ^«fl 7>^ tH 
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-^g^^Sl-^^ Wl^^ ^€^1^171 A>-g-^Cf. m-E^-Ai ^7] =^^^^^^^2800)1 

^^^T-Sl-ia^ ^7] ^^^^ 3.7]^ 7}S. 1/2S 
'^7lAi >^7l ^^^^^^^280^11 cfl^ol] ^^sj-^^tl^-^l- ^ ^cf. 

^HH]-o]^« =.«.230^ ^V7l Ol^5).«-210<^1A-1 #^S]^ <^l^S^-^ '^^2]-'^. 

^:a.^B5^-olH>^5^^^220«^lA-l AjgA^si^ Sfe ^2]S|-iL^^^280ollA^ #^ 

^7l ^Bel-ol^^^-^230^ ^7l oi^sl-^ ^5^^^ ^^^H5l-ol^ofl «1 

^1- 1=11 ^1=1- (labeling on candidate stripe). ^7l ^J:7> oflT^y^l^ ^:a.>iB2l-ol 

= ^ ^l'y:^>7] ^tb ^:a>i:eE)-olss.olt:f. o]^ ^^7\ :A.Ea|-ol^«.^«-230^ 

^7l Bi^7l- nfl^^ ^^rf^HS]-olHl-^ ^HHl-olH ^Hfll- ^A>^]-0^ o^i^ ^5. H7l o] 

7M^ ^:aL>lB^^-<ils§^ ^^tt^. -^-71 ^^^h 

21-<^1= §^ fJ-'^^ MHl- ol-g-^ 1:^ 371 (blob size)5Jl- ^^l^a ^(eccentricity)^ 
<^l^tl:4. *>7l <^^^ 9>^ 371 <2l- ojA]^^ till A>-g-5)^ ^^S-^H^ ^ 

^1- i^Bl-iflJL -i:^^ 37lfe ^>7l <^^^ 9>oflA-l p=o, q=0<a rtfl ^^^cf. SEth ^>7l 
<^^A] io>^ 2.^B* <il-8-^>^ <^1^#* /^I'M:*}^ «<J-^# i^Bl-vllJL ^cl-. o]^ 
5rlBl>i(Pitas)<^l ^ "Digital Image Processing Algorithms" [Prentice 

Hall, pp. 326-331, 1993. ]<H1 7];^fl^cH <>Xt\, 
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<231> 




<232> 




i^n^ 101 



e» 7l§ij: u th ^ eth^ wliil^H ^E.^ 

o]^S. ^^tVcf. ^7]^^ ^7] 7l^^ u th ^ eth^ ^^^-9.^ ^^H, U ^ y th ^( 

e> eth^ ^-?-<Hl ^^*>fe ^:a.^iBH}<^l^* ^Hej-olH-S. ^ 
^AH1<^1A^^ ^e^T4 ^7] ^^3.7] 11 ^ ol^^ e7> u > u th ^ e> eth^ ^-9-<Hl ^ 

^.a^iHel-olss. >,Ee^olss ^^^>Jl, ^71 1:^371 11 ^ 0]^]^ e ^o\] 
<^:=^ *>^2}£ ^7] 7]^:^ 11 th ^ eth J^cf 2]-7li4 1:^- 2]-^ ^^<Hl^ ^>7l ^ 
^^E2^o]H^ iHBfolHS. ^^^}^] ^^t^JL 7M^t^. ^. olei ^-fofl^ 

^Hel-olHS. ^^^^] ^^cf. ^ ^Ajc^lofl^^^ ^V7l l:^S7l 11 ^ o]A]^ e 
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<235> ^7] 9^ ^o] >;EB^olH«.s.«.23ooflA-1 ^He)-olns.^ ^^^^^^240o\] 

-^7] ^^A:^^i^240^ ^7] z^-z^-o]] cH^]-o^ wj-*J:z^- 

(direction angle) 0 # ^l-tlr^Vo^ , ^7] 7fl^l- ir^*><=^ ^i^W. 

^z|o.^ ^^?}:i=f. 19^ :§l^^^;^-^240<^lAi i:£e|.olno) ^^l-t}-*!-^ 

^^>« ^^^>7l ^tb ^7l £ 19<^1A-1 SP^ ^7] >iH2l-'^lH^^^230ollAi 

^^He^-ol^ojc^, x'-^ ^ y'^^ >S-7] >iHe1-olH7l- ^^1^ ^c^-. 4 

riiH5l-<5lH^^-f-230<^lAi ^He)-olHl-<Hl Tflsr>o^ z]-z]- .^71 >iBe1-^lH^ 
x'-%4 X^Creal X axis) ^^^M 9 * ;^1^*>J1, -^7] z^- ^iH5l-olH<^l tfl^ ^*fl 

^ «j-*J=4 e 711^1- ^i^thi^. ^7l iHBl-<ilH SP<H1 cfltl: e 

^ ^1-71 <^n^ 11>4 ^^1 ^ . 

<236> a , ^ 

11] 2 ^2O-^l02 

<237> ol«: ^7l iHEl-olHl-oll tflt!- 9 51 ^jAV^ ^stlr ^, ^7] 

9 » sl^z^^S ^^^^1:^4. ^. ^7l s\^^^^^240^ 7^^7} 7}^ ^J-^z^- 0 # 

s^^z^-o.^ ^, ^71 m^^^^^240^ 7}^ >iHe1-<ilHl-2l ^^^^^ 

<238> ^7] s^^z^-o] ^^^13, 7l^7i:e.;g-^250^ -^7] <a^-^iooii "^^s^^-^: 

^7] ^^^^^^240<=^]^-] ^^^^ <^^>S|-^^ 7] 

* :e.^t!:T^. ^, -^71 7] ^71 ^250^ ^7] s\:^2^o] v^^^^K^] ^ 
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n ^^7] sl^^l^lcf. ojufl ^7] ^^^^o] si^o. -^nfl^c inverse mapping) 

^J-'^^ <^l-g-t.> ^>-g-«- ^ ^1^11^2). 5|^«j-^ofl ^d^^ B.Jahne 

-f-c*!! m-^^ ^ "Handbook of Computer Vision and Applications" [Academic 

Press, vol 2. pp. 94-95, 1999] n^Jl L. G. Shapiro^ G.C.Stockman<^l 
"Computer Vision" [Prentice Hall, pp. 415-418. 2001. 1'Hl ^l^flsjo^ SX^, 

<239> ^1-71^ ^o] 7l^7l:a.^^250o] 31^s:>i^. ^^o^S^^S^ ^l^oKcorner) 

^cf. ^>^:a^^260^ 7]^7]^^^250<^] 7] ^7] 7} '^^si-^s] ?i^o]oii 

^^3^ '^^•^l Sl-^lr-a- ^fl-f^ 7]^^ ^^StVcf (corner filling), olnfl ^7] 

'^^M.^^^260-& 7]-^7]7} M.^^ ^^n^^ ^■i-<^l<Hl ^«-^<^ °fl, 
^O.^ ^tiJ]«:g^ollAi 7>^ 7>;7>-^ ^O.^. >^7l ^^-^ <^^^ ^fl^ ^ oj^l^-. 

^«fl<^^oil oi^^A] AV-g-s)^ afl^sl-^^ i]-7] ^o.^ ^1: ^£ ^cf. 

<240> >^7lt!: w>s1- ^^1 ^^^s^-i^^ #^>1-* ^, 'a ^5]^ #^>1<^1 

^7} 91-f-ol 5}.^ ^O.^ ^ ^^A] #<a ^ 

<241> >^7li4 ^ ^tgo^ ^Ajo^lo^l 4^ <^>^1-5|-^ Xfl^ 5llA>^lS^ 7]-^7] 

20 ^ S. 21a-£ 21h* %Si^}^ 
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^^i 310 ^nl-^ojl^i £ 21a^ 7M%^. ^7] S. 21a^ 

^^l-W^ 3155!)-^<^l^i S. 215^1- ^o] ol^sl-^cf. o]x^ ^7l o]^s\. ^^>^ 1^75] 
^^^^ 1:^3715. ^^^^ ^:^}^^ 

1-^^ ^>#°1. ZLl-^^ 1:^. cg^o^ 2].^^ ^;^].^ 

^ "^Ir^H «fl^^:iS. ^^tbc}. ttj-sV-^i ^^7] 3153!f^^oil^i^ ^7l £ 21asl- 

^7] £ 21b^ ^-Br ol^sl- 320^;^l<^]^i ^5g«j-^o.s ^•1a.^«l-^SlcH 

£ 21cSi- '^^I-Sj-'S^S. ^^^c]-. ^1-71 S. 21c^ '^-^^Sl-^^ ^7] :£ 21b^ 

ol >.H&l-olH ^ns. ^p^^]^^ ^-7] -?1^olcf. ol^ 325^;^! ^ 330^;^lo11^i ^7] ^ 
^ :£ 21c^ -^g^^^* 3.S.S.^]^ €b1^3^H ^-S-^iBBl-^l^l-* ^J^^tl: 

cf. ^, 325^;^l<HlAi^ ^71 £. 21ci2l- ^^>*^^1-^ 
(dilation)^l-<^ <^1:^^>^ #^>^<^1 ^iS. ^^}7\] '?>#<>| £. 21d5i}- ^^^l ^:a.i:^H|-c>lH.^ 

330^^1 <H1^-1^ :£ 21ei^- ^o] ^7] ^^^3^^d\]^j ^M.^:^sJ{-o]^7} 
^ ^-S.:fiB2f<^lHSf 'i'H^lTll ^^cf. 3.S.S.7]^ 3g 

^«S^>JI ^. 335^;^l<^l^i ^7l £ 21eS^ '^^^^^ 
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>|w.^^#^*><^ -€2fl '^g^^^^ wj-irS. S. 21f^ ^t-l^tt <=>] 

'i^<^]^^ ^T^'^^ 71 ^<H^ ^«>7l ^^olcl-. 

<244> o]^ 3403i-^<H1>Hfe -^-71 s. 2if^ '^^^^•^I'H ^:a.iiB2l-<:>lH.-i-«H1 t!f\^ ^ 
Ji» ^^^H. 345^;^1<H1^-1 ^7l z]- ^i^iBel-oi^^o^ o]^^ ^ 3.711- ;^1^*V 

«j-*j:Zl-^ ;^l>a-*>7l >iHH^<^lH#^ ^^W. H^Jl 3502l-^<^l^i^ -^1-71 ^Ifl 

S-i-<^l tHtb ^m-ir ^^^>^, 355^;NHlAi 7fl^7> ^<^l^i 7il 

n^7l- 71-^ ^o] ip^^ ^€^(skew angle)-^S. ^^i^^. 

<245> >a-7l sl^zl-ol ^^£1^, 36021-;^ oil A-1 ^7] '^i^s^^-^r ^7] S\^^^S. 

S. 21gSl- ^ol <:g>a-^iSSl 5XlA>^lo] 7l^7l« J^^tb^. '^■71 7l^7l7> Ji^^ £ 
21gS^ "^^^^^ ^^7] S\:^o\] o]t|l ^^olofl ^^7> ^^-^^^^l 

^^^^Cf. o]^ i^^^>7l ^^V*^. 365^7llollA-l :£ 21h5l- ^o] ^7] c^^S^^o] ^^o] 
^^<^1 7}^ 7M^ Sj-^ ^^*><^ ^11^1=1-. <^1^ ^7l S. 7] 

^7l ^ <^^Sl-:iiSl H^^ol ^S.^ S^T^^ 370^;^H1H '^^'^g^^^-T-70. ^^^171^30 
'^^>c.l^5|-^40<^l #^€1=1-. 

<246> /fl ^^S. H 3. iE. 5, 5. 6 ^ £ 7^1 <^>S-'^^^^^70^ ^3^^1=1-. 

<247> :£ 22^ >a-7l <^^<^^^^^70S1 ^A^^ S.Al€r>^ S^olcl-. 
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<248> S. 22» #S§>^, <^^<^^^^-^70<^l "a^sl^ ^^-¥-10 

^ 640(column)x480(raw)^ ^^l-S oj^^H^^^ ^M^^. 

^7l 51-^1:^ ^^V^><^ #^1- ^ wfl^l:^^^ ^^tb 

Jl^^ #>^>-i-^( isolated character block)*^ i^l" ^ SX^. ^7] ^T=]'^^^U20-Br 
^71 1:^^^ ^^^]^] ^7.}^^^S. #:^V1-^(J1^^ # 

^ ^^V"^^^ ^^-^tbcf. ^7] ^^l^^-^^430^ ^7] ^t:]o}. ^^^^ ^^^^ 

#^>1:^^ ^^l(x2)# ^^-^^>J1, :^?Ji^H 7>^j- >^V^oil # 

7^^^$] ^^l(yl) ^ 7HJ- *>#o)l ^^]^ ^^}:^^o^ ^^l(y2)« ^-^tl: ^, ^7] 

(xl.yl) ^ (x2,y2)7> ^cf. olnfl ^V7l #^><^^^ ^ ^^V^^ 

^^Kxl.yl) ^ (x2,y2)^ "^^^l-ig^ ^^^1^^ ^^^4. ^Ife ^i&Sl 
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<252> ^7.}<=i^^%^U0-& ^7] ^^1^^^430<^l^i ^^V*^^^ '^^^'S-S: ^# 

tb^. ^, ^7.}c^n^%^440^ ^7] ^^l^'i^-^430<^l^i 3]-^ 

^ ^ ^^1 (xl.yl) ^ (x2,y2) ^7] ^7] ^7]- 

^ ^^1 (xl.yl) ^ (x2.y2) vflc^l 

<253> ^^^^^-^450^ ^7] '^S^l-^^^ ^71 '^g^^^^ 371s. 

'Hl^i^ ^-Jd^-S.^ yj-^ (bilinear interpolation)-^^ t^^WJI 7M^t\. ojicfi ^Vy] 
•^g'^^^^ ^^71 ^^.37171- EliE^ ^3)-^ ^1itbi=1-. 

<254> .^71 <^>^^^^450<^1>H ^^^171-^30 <^^o1;5l^^40<Hl 

<255> :£ 23^ ^1-71 <^^1-<^'^^^V^70^ S cf^ ^^^4r S.^]^-^ 

<256> £ 23* ^^^M. "^^^"^^ ^71 <a^-^10 5£|A>^]7l*7l:a 

^^60<^1>H <^7lA-l .^-71 640(column)x480(raw)^ ^ 

<257> ^^^eH60^ >a-7l ^^^Ei^(mean filtering)^H '^^^^'S* 

(blurring) A] ^^o]1a-1 m.^ ^^X\o] ^t^c^^ Bfl;g<^^o^ *=§^* #<5l7l 



211-63 



1020030016315 'U^}: 2003/6/19 

<258> 1:^^^-^410^ ^1-7.1 3g$^EH60o1lAi ^7] ^^^S. ^^*> 

Jl, ^1-71 1-^*<>11 i^S]^ S]-^*^ ^^>^}^ ^ 

^. '=^71^^ ^71 1-^^ ^7]^ «Vsq- 8x8 3711- 7>^t:l-JL 7}^^^:^. 

<259> 2|-4i^^^(subsainpling part)470^ ^7l 1-^^^^410<^1 >H '^^sl-^* 

S|-db:^# ^^tbl=f. ^>7l S^^^ ^^t}^ o]^^ ^^<HlAi oflcloV ^Bl 
till ^Bl%V(fiiter window)* ^7ll*>o^ ^B]^ ^o^l ^^^Icf. ^ 

^^Sl ^AHHlAi^ .^71 21-41 Hl#^ (2:l)2el-ji 7l-;g^rl.. o]^ :^o. ^ 
^^^^470^ ^^s|-4i» 2:1^ A-ly.Afl^^^l.jl >-3}2l.^s.* 2:1s. A-ly.Afl^^s:>H-S.. 

<260> i^tqo>:gBl420^ ^7] S|-^^^-^470<>11 #^5]^ '^^^T-Sj-^* ^1^^^ ^Bl^*><^ 

^7l '^^a-^^Sl ^;^1-^S.^ ^iTltbcf. ^7l Dflcloj. :tEl420^ >S-7l ^-^^ 

^ 321-^jollA^ ^-g- -§-011 #^>l-S.O.^ ^^l.^S.S.^ ^]7]^}^ 

<26i> interpolation part)480^ >a-7l ^]t^'^^^420<^]^^ #^5]^ '^g^sj-^ 

51 -e.^(interpolation)B:><:^ ^^^>cl-. ^ ^^1 «^1«H1a-1^ >^7l ^ 

^ wl^^ (2:l)2el-ji 7>^t!:^-. <^lfl ^-f , ^7l 5|-di4€-^480^ °llcl"?]:^Bl420 
•^HlAi #^£l^ ^^^^^a^ ^ ^^21.^^ ZI-4 2:1s. ^:^sr>H.S 

^^^^ 3.7]^ 4H11S. ^^^t]., ^7] ^^M: ^^^}^ <^l-R-fe ^^>*^^^ ^^1 
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1- ^^-^^1-71 ^^H, ^71 S^^<^]^^ S711- -^Hfl ^^^^ 

37] S ^^J-^>7l ^^Ojcf. 

<262> ^;S;1^X^«.430^ >a-7l tllcl"?} ^El^^ ^ ^-2] «c}-*J=-^S ^^m} 

# >i?^^>o^ 71-^J- ^^ofl o^^l^ ^;,].^S.o^ ^^l(xl) ^ 7}^ SL^^o\] 

^;^]-^s.o] ^^l(x2)» ^^^>J1, ^^J^H 7>:^ ^>^oll ^^1^ # 

^>lr^^ ^^l(yl) ^ 7}^ *>#6)i ^;<>1:^^ ^^l(y2)# ^-i^t!: ^, ^7l ^^-^ 

-f^m^ ^^1^ (xl.yl) ^ (x2,y2)7> ^cf. o]^ ^y] ^7\<^^o] ^^^^ ^ -f^V^^ 
^^Kxl.yl) ^ (x2.y2)^ ^^^^^ ^^^4. 

'^^^^-¥-170<Hl>^i ^^J-^ sjl^^ ^^7]^}7] ^^A-1o]tq-. 

<263> #^><^^^#Y440^ ^7] ^^l^^-f-430<HlAi ^# 

^, -^-71 ■^;^>^^^#^440^ ^^l^^-^430<^lAi #^]-'^^^ 21-^ 

^ ^ ^^1 (xl.yl) ^ (x2,y2) iit* 'a^^V'^. ^7] «^>S-^^<^^i ^7] #;^> 

<^^^ ^^cf ^ -fe>c]-o^ (xl,yl) ^ (x2,y2) ^<=>\] ^^^l^ "^^^"^^ ^#tb 

4. 4^1-^1 ^#^440^^1 «H^*^ 

<264> ^^^^J-^450^ ^7] ^#4^ #;^><^^S] ^71 '^^a-^^^ 3.71 

oflA-l^ -^-Jd^ja^ IJ-'^ (bilinear interpolation)^^. 7>^^c)-. olnfl ^i-7l 

•^^^^^ ^71 «a^^^o^ "^^^^sif a7l7> SlS.^ ^3)-^ =7^«S^l=f. 
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<265> ^7] ^^^^^^450<^]^^ "^^al-^^ ^^^171^30 £fe <^^<^1^^^40<^1 

<266> ^7] S. 23ofl £.^1^ ^■^^7;\o\ ^3^:a.Tg, ^7] ;^]l>^X\6\]6\] tr)-^ eg 

St^ ^ 5l-^^^-¥-470 ^ 5}-4i4€-^480^ cl ^Hl^^ <^ ^ $14. ^ 

<267> ol§>cq >irg<i1]A^^ ^7] 3E 23* ^^^^S. ^7] <^ >S-<^ ^ :^^-?-70^ ^3)-* ^^1*> 

<268> ^7.] SJ^^^ '^^^^^ NXM^ H711- 7MC^, ^ ^i^^ ^^]<^]<^1>|^ ^ 

7]^ ^o] 640(N)x480(M) ^db^ 37l# 7>^c]-Jl 7>^^tq.. SEt!: ^7] <a^S)^ 

^ei '^^y-Ccolor image) ^^^:e.7> ^«-^<^^(gray image) € ^ ^ 

t^. ^ ^^^^ ^^l^l<^l^i^ ^7l ^^^Sl-TSo] ^Bjj <^>^Vole^.ji 7M^x:^. 

<269> >^>7i "^^i-^ia* "y^^m ^^^Ei46o^ ^71 <^^>si-ia* ^^€Bi^^><^ 

l-e^^slTll i?>€-t}. lr^^^^410«^lA-l #^>«^^* ^^1- nfl <^^fi\- 

^^V*^^ wfl^cg^o^ <^^^ x^^7\] ^7] ^7]S^ ^^^El^ 

^^efl>i(R.C. Gonzalez)^ ^^(R. Woods) -^^1 ^ "Digital Image 

Processing" [2nd ed., Prentice Hall, pp. 119-123, 2002. 7l7ll5l<H $X^. 
<270> ^7] ^^^^^^ '^^^^^ l-^^^^410ofl <?l7>^i:^-. ^^-71 ^^^^^410^ 
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i^s]^ ^ «fl^#^lrS ^^tlr ^, 

<271> 5. 24^ >^7l :£ 22 ^ £ 23^1 «.4ioo^ ^^^^ £a1^>^ H^olcf. ^7] 

1:^^^^410^ <^^l:ei^^^-¥-20^ l-^^^-^l^ ^^*>7ll ^ ^r^-. vi^^ 

^^ ^7] S. 24fif lr^^^-^410^ >^>7l £ 9Sf = w.iiojij. :^<^^ 

^^*>fe ^7] l:^^^-?-110^ 

<272> ^7]9\. ^o] l-^:^^-^419<HlAi ^^].^s.s.o^ 0-255^ Zieflol ^H.^ 

(gray level )^ 7>^ ^ ^cf. n^]^ l-^Sl-4iJi^^-^(block filling part)421^ ^>7l 
l-^^^-¥-419<^lAi ^;^>^s.o^ ^im7li;t# 7}^]^ sj-^S. ^**>Zl. 

^^7] ^^S^^^^^421o] %7\-^^^ ^-^^^ €^ ^$S:>J7 H||;g^S.o^ sj.^ 

1-^ S^^S. ^%^t^JL 7Ht!:^-. U^^A^ ^7] ^^S^^^^^421^ ^7] 

<273> ojJf >^7l S^±^^^470-B: ^7] ^S. « ^ H.4ioofl #^=1^ W.'S* 

^^>o^ ^ ^^t!:^-. ^7l 5}-:i# ^^^>^ ol-H-^ 

EH20<HlAi T^1t:1<t!: ^El^# nil €Bl^(filter window)* ^Tfl^H €^1% 

^<^l7l ^^olcf. ^ ^t^o^ ^Al<^]ollAl^ ^7] ^± (2:1)2e|-J1 7>:^tl-4 
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A. ^Ifi ^-T- ^^sl-'S^ B.7\^ 320x240 5)-^^ 3711- y^7^^x\ , 

<274> zLe]^ >a-7i i^it:i^^BH2o^ >a-7i '^^^^^ 

^J: ^Bl420^ ^oM 1-^^^ ^"^Hl #^1-1:^0.^ Ji^^ 

^ "Fundamentals of Digital Image Processing" [Prentice Hall, 
pp. 246-249. 7l7ll£l<H ojcf. 

<275> pfltq<?V ^E^^t}- ^, interpolation part)480^ ^7] 

n|]tqo>^EH20<HlAi #^5]^ '^^^^^ ^ ^^(interpolation)^*:*^ 

^1* ^^*>7l ^^<:>^, ^71 2)-^ 5Z|-^<^lA-l •^^l-SF'S^l H711- ^Efl cg^Vg}. 

371 ^^*>7l ^^olcf. 
<276> ^^m^-^430^ ^7l i^lcloV ^E-1^^ ^ d^^m 

^ ^A'^^^^ ^^1» ^7l ^^m^-^-f-430^ ^7l x^1cl<e]: ^Ei^^ "^"^^^ 

^ ^^iJ-^-^S- 7>^ ^a^ofl ^^1^ ^^l(xl) ^ 7>^ ^^-^ofl 

^^1€ #^>1-^^ ^^l(x2)« ZL ^31-it^ ^^^tl-Cl-. <5l^ ^7l 

CfA] i^J^H 7>^ ^^oll ^^1^ ^^1-^S.o^ ^^Kyl) ^ 7>^ s>^ofl 

^^1€ #^>l-^2l ^^l(y2)^ ^A^^V ^. H ^ij. ^^i^tlrcl-. '=>1^ ^7l ^ 

^<=>11 n^sl- '=g^S}-i^«^lAi #;<>«^^ ^ -f^m^ ^^1 (xl.yl) % (x2,y2)l- 
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'^H ^^}'^'^^ ^^Kxl.yl) ^ (x2,y2)^ <^^^ "i^S^^^ Sj-^w]^^ 2^ 

4:3(6405|-ih:4805|-i)ol£.S, ^^l^^-^^430ofl^i ^^-^*>fe #^>«g^:£ 7>S. tfl .^IS 
^<^1 4:30] ^;^1.<^^ ^ ^5^1-^1- ^^l(xl,yl) ^ (x2.y2)«- ^^t!r^. 

^^>*^^^#-¥-440^ ^ ^l^A^ ^430-^1 ^A^^ #7><^^^ 

^. #^><^^^#^440^ ^7] ^^l^'i^^430<^l^i #:^><=§^^ 

^ ^ ^^V^^ ^^1 (xl.yl) ^ (x2,y2) SJ^^V^^, ^7] ^-f-ioofl A-^ #^5)^ 

^7] ^7.}<^^B] ^^T^ ^ ^^1 (xl.yl) ^ (x2,y2) 

'^^^^^ <^l«fl ^7l #;^>«^^^ ^ -f^V^o^ (xl.yl) ^ 

(x2,y2)«Hl ^7] #^><^^^#-^450^ ^^5l-^<^l^i 1>>*J=-^S. xl^^l<^lAi x2^ 

^1 Afo], zL5lJ7 ^^«j-^o.^ yl^^l<^lAi y2^^1 A>o]oi] #71] ^1-^ #^>^^^ 
^#tbt^. >a-7l ^^V'^g^ ^#^440*^1 "^-a-sl-^^ SJ^ ^^^a-sl-^^^l 

^7iAi ^V7i :y.^oii ^ ^-^H. ^ ^^^^ ^Al<^1 

1}-^(bilinear interpolation)-^^, ^^"qlriil-al 7}^^xx\ ^ o]^ §).7l 
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<279> 

3') = (1 — Ax)(l — A>') u(m, n) + (1 - Ax) Ay u{m, n + \) 

+ Ax(l — Ay)u(jn + l,n) + AjcA>'m(w + l,n + 1) 
where Ax = x — m 

[^t)-^ 12] Ay = y-n 

^t!:^-. ^7]^ ^>Jd^:a^ «ci-^^ H2ll:i(W.H.Press)5!l- ^#^7] (S.A.Teukolsky) 
■f-'^l ^^11 ^ "Numerical Recipies in C" [2nd ed. , Cambridge, pp. 123-125, 

1988. 7l7ll5)<H 5a^. 

<281> ZIEIJL ^7]Sq- <:g^«^^ol ^^^-^ ^7lt!- ^o] ^"^-^^ItI^SO 

<282> £ 25^ ^ ^Al<:^lofl ir)-s. cg^l-^^V ^^>1- ^^sj-yl ^tb S^^^l'^, 3^ 

26a - £ 26hfe >a-7l £ 25i4 :^o] ^^^^ 5Jl-^<H]Ai ^l^^^l^ 

<283> ^7] S. 25^ ^^Hl ^7] S. 26a - S 2eh^ ^S*l-c^ ^ aVt^o^ 

^X\c^]d\] <=^^n^^ ^^Vl- ^B^tiid, 510^^1<^]A-1 £ 26a5q- 

^cf. o^7lAi 640(N)x480(M) 37l» 7>^H , ^>^l-^i7> ^fe '^'^-Cgray 

image)<^l € ^ ^cf. ^ ^x^o^ ^7] ^^^^o] <i^o]sJ^ji 7}^^ 

^. o]^ 515^:^M^^^ S. 26a^ "^g^Sl-iS* ^^^^j^^M £ 26h^ ^<^] 

S- "^^^^(blurred image)* ^^^'^^^cf. "^l^ ^7]^ w>sq- :^o] ^-^^^ # 
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o]^ 520^;Nl<^lAi ^7] S. 26b^ ^<^1 ^7] sg^^E-]^^ 37] 
^ ^«:^>J1, ^71 1:^1-<^1 ^^>*>«^ ^ 

tifl^l-^-i-^ ^^tb ^, ^71 #;^>l-^si ^^1-^ ^o.^ ^^^>fe 71 

^^tbi^. ^7lsq- 1:^. ^«J*>^, ^7] <^>a-S|-^^ #^V#^ ^ 

^ s\-^S. ^^^r:^. <=g^^^^ lr^<^l ^-^l- Sj-dtS. 

i 26c^ ^cf. 

520^^1 <^l^i ^7] S. 26c^ ^^5l-^<^l 525^^1 ^1-71 :£ 

26c5il- "^^Sj-^^ -^i:e.>gl-^*l-<^ £. 26d5q- ^o] ^ ^3]^^7-|. cg^ 

^j^^llrcf. ^7] ^^^m <^1-B-^ "fl^*?]: ^^]^ 
%i-(filter window)* 47ll^>c^ ^E^^ ^ol7] ^^o]i:f. ^7] S. 26d^ ^7] 

tiAfls.^ wl^o] (2:l)2ol ^^-^s^^olcf. ^7]Si\- =-^^V 

^, 530^:^]<^lAl >^7l E. 26d5q- ^<^1 ^Itq^ ^B-I^tt^^. ^7] uflr] 

^«s^>^. '^^i-si-^^ tfl^si s.^ -^<Hi ^^^^ ^ 

^7]9\. ^o] Tilliqo]. ^E^^ ^3|-* #^>1-^* ^iTltt ^. 

535^71] oflA-l ^7l :£ 26e4 ^7] ufli::]*?]: ^E]^^ ^ 

* ^^>(interpolation)^l-<^ £ 26f4 ^o] <^^2}-^* ^7] <=i^s^^^ B.7]S. ^■ 
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<286> o]^ 540^7jloll>«-i ^7] S. 26f^ ^o] ^ 

^Ei^^ ^^^^^ ^5g«j.^o.s. >i<B*>a^ 7>^ ^^o)l ^^jig ^^l(xl) 
^ 7>^ ^€-^011 ^^1^ #^>1-^^ ^^l(x2)l- ^^-H*>cf. =L^^ ^7] 

^1 ^^«J-*J=-^S. 7>^J- ^^1^ ^^l(yl) ^ 7>^j- *>#oll ^ 

^1^ ^^>1-^S] ^^l(y2)«- ^^t!:^-. ^1^ 545^:^1 <^1>H ^7] ^i|-<:»11 n^fBl- 

s^-igoflAi #^><^^ ^ -f^>^^ ^^1 (xl.yl) ^ (x2.y2)S ^^^i^, ^lofl >^7l 

#;^l-<^^^ ^>^vc^. ^ -^^>cjo^ ^^l(xl,yl) ^ (x2,y2)fe ^^ti]^^ 

°i^s^^^]^^ ^7] ^7.}<^^^ #^>^^ofl ^^m^ '^^^^^ ^^^^ 

. ^, ^^7] ^7^^^^ ^7] S. 26a^ ^1-71 #;^><^^S1 

^ ^ ^^1 (xl.yl) ^ (x2,y2) tfl^il ^7fl^>^ £ 26gSi\- :^o] 

tbcf. ^7] £ 26gi4 ^;^V<g^S^ <^^^^^ ^7] 

<288> >^7l #;^><^^S1 ^^^Sl-i^^ ^, 555^^1 <^>a-^^:^450^ -^-71 £ 26g 

^ ^^^V"^^^ "^^1-51-^^ £ 26hsl- ^o] ^7] <i^^ '^^^s}-^^ 3.7] ^^J-^q-. 
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^21^ (bilinear interpolation)^^ i^^^ 9X^. ^7] S. 26h^ ^o] 

560^^1<^l^i #^5l7li4 x]^^o] ^^s. A>-g-^ ^ o;it:f. 

<289> £ 1 - £ 7^ ^#;^171^3021 ^3)-^ 

<290> <a«>^ c^^l^ ^]-T^le^ ^o.^^Bl c^^^^4: ^^■^}^ ^-f<Hl^ # 

•^^^^^^ ^^H: ^B]^^ A>-g-§H ^]7]^ #;^> ^ 

^-9.^ ^ 9X^. JUBfl^i #;^>S1 ofl;^! ^ JS-^^V^a^ ^X]6]] 

<^lAi^ € Bidirectional Lee filter)* A>-g-^c)-zL 7}:^i^v\., ^7] wj-^^j e) 
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<291> 




x(i.y): ^h-g-o) ^^ 



*>7l <^«}-^ 15>i2l- £ 27B<^A^ ^-S. «H1^1«J-^(90M35°. 0°.45°)<H1 



[^tj-^ 131 



<293> 



IF <T„^»a,\ x{i,j) = m^{i,j)=m^ii.j) 
IF fT/«(T,^ xiij)=yiij) 



[^^Al 14] 
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i^n^ 15] » 

<296> y 1 

[^^^ 16] ^ 
<297> >^7l <^t|-^ 16><^>H^ £ 27Ai2l- H 27B# 3x3 ifloflAl n=l~4^'> 

<298> z}- <>fl;^liS-^(90M35°. 0^45')<^^ia^^|-^ ^^(0° .45° .90M35°)^S^ ^^>-^ 
^Bjo^ ^^6^ ^«fl^m 7>^^1» ^^fe *>7l <^^<il 18>4 :^rf. >S-7l 

A^^MvQ )^ S- 28A~iE. 28D<H1>H^^ 3x3 tflojlA^ n=l~4^7>;^l ^^V^a] z)- ofl;^] 

1}-^(90M35°, 0°.45'')o.s. «]-7l <^^^ 17><ill>«i^^ <^:^]^ ^^S.(Dq )» ^"^^ ^ 

-i^^ ^(N. C. Kim)<^l ^«fl "Adaptive Image Restoration Using Local 

Statistics and Directional Gradient Information" [lEE Electronic Letters 4th, 
Vol.23, no. 12, pp. 610-611, June. 1987. 7l7||s|<H 



<299> 1 

i^^^ 17] ^ 



<300> 

^0 



18] « 
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<30i> i£ 28E ^ £ 28F1- ^2:*>^. ^^^^^S^l ;^l7lsr>;^l ^ 

Jl BABCblock adaptive binarizat ion)S <5l^:^t!: ^l^^ t!" ^ BAB^ 

<302> .^71 £ 28E ^ £ 28F«^l^i ^]7]^ ^ ^4<^1>H 

<303> cfv^s^ ^^^s, ^7] m^^]^] - ^17^ A] o^] SI '^>^ol^5|.«-40ol ^s^^tl-. 

<304> £. 29^ '^-^■'^1^51-^40^ ^11t^^^<^1» 3E.Al§>fe £^oli=f. 

<305> ^7] i 29» ^S:^}^, 'a ^5)^ ^^-^S)-^^ "^^-^lO, ^^}^]7]^7] ^:^^^60 , <=g 

^^-^^^^-¥-70 ^^^iTl-f-SOoflAi #^Sl^ <^^l-Sf^ol ^ ^ ojcf. c^7lA^ ^V7l 

'=§'^■5^1^^ 640(colunin)x480(row)Sl <^1^<H^^^ ^M^^. 

<306> (block classification part)610^ ^7] 3.7] 

» Ir^-^S ^^^>J1. ^1-71 ^^^^] i^Sl^ Sj-riil:* ^A>^>o^ ^;^> 

oj^^l- ^^^>7l o^7lA^ ^7l 1-^^ >a-7lt]: ^o] 8x8 37]# 

7l-^cfjl 7>^t!-^. 

<307> <Hl^l^'^-?-(edge enhancement part)620^ ^7] 1-^^^^610<^1 #;^>1-^ 

* Sl-:^^!:^ ^S^^^>°^. Stb ^7] 5)-^*-g: ol^Sl-^l-7l ^^^7]^:^^ T]] 
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<308> c.l^^^(binarization part)630^ ^7] ofl ^1 ^>S--^620«^1 #^>l-^#^ 

^7] Sl-^7l^^ui|- wl57s:>c^ #;^V2|-^ ^ all ^5}-^^ ^11 ^ ^]2^7] ^o.s. 

S. ol;5l^t!:4. "?1^7l50<Hl :atfl7Hl ^>S-^ 

<309> ol:f <^1<^7150^ ^7l ol^5).«.630<^lA-1 ol^sl-^O^l- ^^tt^-. 

<3iO> s. 30^ ^7l <^>a-ol^5)-^40^ ^12^^^<^11- £Al^>^ :£^olcf. 

<3ii> s. 30-i- #S*>^, <y^5l^ *a^^lO, 21 A>^] 71^71^;^ ^60. <^ 

^•^^^^-^70 ^^^iTl-^SOollA-l <^^^^ol ^ ^ ojcf 0^7]^^ 

"^^^"^^ 640(column)x480(row)^ o] =-0^:514^7 7M^^, 

<3i2> l-^^^^(block classification part )610^ ^7] <^^:^l06\]A^ 

^71 ^^*>al, ^7] 1-^#<^1 5L^£l^ ^^m<=^ 

^ tifl^lr^-i-S- ^^ar>^ 7l^* '^7]Si\. :^o] s ^.g^Q^l z^- 

^«S^"|-7l ^^ojcf. c^7lAi ^7] >a-7m w>5q- :^ol 8x8 s^±^ 3.7]^ 

7>^Cfjl 7>^t!-^. 

<3i3> block growing part)640^ ^7l l-^^^^610<^l^i 
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<3i4> <^1^1^^Y(edge enhancement part)620^ 1-^^^ ^^640«^ a-^ #^5)^ 

^7] cll;^l^>S-^620^ ¥:| = 2fli^ 7fl^^ ¥-l:^Hfl^ ^V-g- 

<3i5> o] ^s|.«.(binarizat ion part )630^ ^1 ^^^-^620011 -i"^]-!:^-!-^ 

^^>:a, ^7] l.^^^«-610o)]A-1 afl^l:^^ ^^-i-^ ^l2H-7l ^o.^. o] 

<316> oj^: 01^7150^ ol^2|-a630<Hl^i #^5]^ ol^5|.Ai^^ <?l^t!:4. 

<3i7> s. 31^ ^71 «^^ol^^w-4ooi 7^113^^^ £Al^V^ S^olrf. 

<318> ^y] S. 31# ^SS^V^, <a^Sl^ •a^^lO. 5t)A>^l7l^7l:a.^^60. <^ 

^*^^^^l-f-70 a^ ^^^I7i-f-30o1]-^i € ^ 9X^. ^7lAi ^1-7] 

•^^^sl-^^ 640(column)x480(row)^ sj-^l-S. oI^-o^^cI-jl 7}:^^€\., 
<3i9> -i:^^^-?- (block classification part)610^ ^7] <a^-^10<^A-l oj^s)^ <^^^ 
^7l Ir^o.^ ^7] i^Sl^ ^^M<=^ 



—I 
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^^610^1 2^ -i-s-l-^ #^>1-^ ^ tifl^#^l-S ^^*V^ o] o.^ ^^^yy S.^s\o] ox 
^ ^^^] tfl^^i'?]: ^l^sl-l- ^^^>7] ^f-ol4. c^7]X\ ^7] ^Mt!r 
8x8 H7l# 7M^JL yM^t^. 

<320> Ir^Hl-^-f- (block grouping part)650^ ^7] l-^^^^eiOofl a-^ -i-^Vl: 

^ <>1^ *>^^ ^^m^^-^S. 71^^;^* ^Js:>oi o]^^ ^ 

^}o]7} 3.711 M-^i ol^5|. <^^oflAi ^^^ofl ^o^^ ^>a-ol O^^cf. ll|-el-Ai 

l:^Ill-^-¥-650<^Mi 1:^** ol^^ ^^^^ <=^n^ ^^^^}^ ^t]- 

<32i> <Hl;^l^^-f-(edge enhancement part)620^ ■i:^^-i-^^650ollA^ #^sl^ :=Lf-^^ 
#^1-1-^^ ^7.}s^^9\- ^^s^^s. ^vo^ ^^1^ o]^^}c^ ^7^^^^ <^1^1» *J=^l-Al^lji 

'S^^^H, ^7l ^^^^ ^1^5|-^>7l 5}-i7l§^^ 

^-Stlri:!-. «Hl^l^>a-^620^ ^7] ¥:):=2fl^ €^1 7ll-tl^ ¥^:^Hfl^ 

<322> -ir-^^el-f (block splitting part)660^ ^7l ofl ^-S--^620<^Mi ^^^^ nf-^ 
^ 1-^^ ^71 nW^^ ^^^]^^ ^7] ^7}^^^ ^el^^H #^t!-cf. ^, 

^71 ^S.^f.^«.650ollAi ZLl-^^ l-^«^lAi O]^^^ ^*|. 71 

<323> <5l^^-^(binarization part)630^ l-^^s^ -^620^11 ^b]^ ^^Vl-^l:^ 
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o]^si-^i-^, ^>7i ^s.«.= «.6iooiiAi ^^^^ ^^^^oJ^ ^^^^ m^y] 

<324> o]^ <a^7l50^ o]^5|.«.630<^l^i oj^S)-^^^ 

<325> s. 32^ <^ ^ s^^AO^ ^] 4^^^ ^] # :£ A] cf . 

<326> ^7] £ 321- ^S*>^. <=g>a-^^^ *a^^lO, 3E)AHl7l^7l:eL^-?-60, ^ 

"i^^-"^^ 640(coluinn)x480(row)^ sj-^iilrS. 7>^tb^-. 



<327> 



(block classification part)610^ ^7] '^^:^lOd\]^.^ ^^5]^ "^^^^l- 



^^71 ^^*>al. 1:^1-<^1 ^^1-^ ^^>*>*^ 

1:^ ^ Bfl^l-^&S ^^^>fe 71^^ ^7]<i\- ^o] ^s.«-^H.6iool 2^ M.^ 

^7.}^^■ ^ afl^l-^-irS. *^1-B-^ #^>7> ^^£lc>l c^<^6\] cfl^Aio]: 

^«S*>7l ^^olrf. c^7]^^ ^7] 1-^^ ^7]^ i3><4 :y:ol 8x8 
7}^T^JL 71-^ ^CV. 
<328> Ir^-^j^^Cblock growing part)640^ ^7] ^^^^.^eioc>\]X\ 

Hfl^lr^-^S. ^ 9X^^, ^7] ^7^^^^ ^^^^^ <^]^^ o]n7\] tifl^lr^o. 
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<329> (block grouping part)650^ ^7] 1-^^^ ^^640«^1 -'•i #^^1^ ^^}^ 

1-^^ l-^^-i- #;^>#^(8x8) «1-M-'?>o.^ #;<>^4i» 

^\7] ^ti- ^^^>^ ^^S] 3.7]7} ol^tb # 

<330> ^l^^l^^-^Cedge enhancement part)620^ Ir^nl-^ -f-eSO^ll ^-1 #^3^|^ 

^^S[^^ ^^11- 0]^^C^ ^^y^^o;) oll;,]^ *j:^VA]7lJl 

^7] ^dbS* <^l^^*>7l ^t!: ^^7l§ijt* 
^^Stbcf. ^7l <H1:^1 ^^1-^620^ -a-7l f^^fifl^ ^E-l 7fl^^ ¥l:E.eflB^ ^b\^ A>-g- 

<33i> l-^^sl^(block splitting part)660^ ^7] <H1 ^^1 ^^i-?-620<Hl #^5]^ 

^ ir^# ^a^^v^, ^7] i-^<HiAi #;^>i-^^ ^^^}^ 

^7] 1-^:11-^ ^650<^lAi l-^<=fl^i <^1^2l-» #^>1:^^>^ ^s^^m 71 

<332> ol^5|.«-(binarization part)630^ l-^&Bl^620<Hl ^^].m.s.s.o^ ^^s. 

* ^^3-71 S|-i7l§ijt3l- \i]^^\c^ ^:^>^^ ^ afl^sl-^^ ^ ^l2H-7l ^o.^ ol;^!^). 

BTfji, ^7i ir^^^-^eicHiAi ^^^^ n^^^^ si-^*^ ^1211-71 oi;^! 

5|-tb^. «^1^^€ ^^7l50<^l tixfl7Hl oj-^i <i^^ ^Hl- 
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<333> . O]^ ^^7150^ ^7] O]^3l-^630<^l^i ^^^tt^f. 

<335> Al-7] ^12^>§<:^1^ '^^l-ol ^51-^40^ ofl;^]^ 7] 7l ^ofl ^7] 1"^^^^ 

610<^lAi ^;^>^s.^ Aj;3.Al7l^cil, c]^ ^7] 1-^ ^^A] Bfl;g^s.o)l ^7]- 

71- «oi-^l*V7l ^^oluf. i^e^A-l <^>a-^l ^51-^40^ ^7] 

<336> . SEtt ^7] ;^13^>^^<:^151 <^>^ol^5}.-«40^ oflxl* ^^A] 7] 7] >y-7l 

^7]S>\. ^o] ^:^yM.^^ ^s.:^^].- o] o.^ ^y-^ #X>l:^ol nfl-f 2)-^ ^^^^ 

7>^l:°S-, ^71 #^V1-^^ ^^1:^1-^ 1:^ '^g^^ ^^^H. °1^711 H 

1-^^ 1:^^ *j=-^^^l7l7l ^f-olcf. 

<337> pH^o.s ^7] ^14^^^<^1S1 <^^ol^^«.40^ ^7] ^ Ir^nl-^^ c-l 
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<338> ^7] <a^£]^ «^^(coior image) SE^ ^>a-^-S.7V 

^^^-^^^Hgray image)^! ^ ^ ^cf. ^ ^^9] ^^]cic]]^^^ ^7] ^^^^^o] ^.^ 

<339> ^71 <^^5|-^^ l-^^^-^610<Hl '^^^^<^ ^^^S. ^ #^1-1-^ ^ tifl^ 

<340> :£ 33^ ^7] ^s.«.^«.6ioo^ ^A^^ ^1-71 1-^^^^610^ 

'=g^l-£i^^^^20^ l-^^^^llO^ -^"a^VTll ^^^^ ^ 9X^. rcl-el-A^ >^7l JE 33^ 

1-^^^^610^ ^7l £ 9^ «.S.^s«.iiQ-ijj. ^^^o. 71-^11:,^^ cg^sj. 

<34i> ^7]S>\. ^o] ^s.^s.w.6io<^l #^>l:^-i-^ s^-^fe 0-255^ lis^lo] 3)]^ 

(gray level)^ 7>^ ^ Sicf. ^7] 1:^^^^610':H1 a-^ ^;^i:^s.o^ 4 

z| <^l^l^>a-^610, l:^^J^-^640, l-^Hl-^ -^650<>ll "iJ^^ ^ ^t:)-. <=^7lAi^ 

1:^^J^J-^640<^1 ^-fl- ^s^^tq-. 

<342> ^7] l:^A^^J-^640^ ^7] #;^>1:^^ ^(growing) t!:^-. ^ 

71 l-^^^^610<^lAi ^>l4o^ #;;^>7> #;^> A>o1o^ Hfl;go:| .^^o.s i^^y 

<343> >^7l l-^A^^J--^640^ 3.S,S.^]^ ^Ei (morphological filter: M^^'^ 

^ ^t:)-. ^7l M^^i^ ^Bl^ #;^>1.^^ ^^(dilation)^V 
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^ ^^(erosion)sHfe (closing)-^S>«) #^1-1:^* -^^^^cf. ^ ^^^^^ 

^ ifl-^^ ^^4: #^1- #^^1 # 

(R.C.Gonzalez)S!l- -f^(R. Woods) "Digital Image Processing" [2nd 

ed. , Prentice Hall. pp. 519-560. 2002. ]<^1 7l7lls)<H ftjcf. n.^jL ^7] lr-^>^j ^-^640 

<344> ^7] l-^^^^J-^640o]lAi #^5)^ #^>1:^#^ 1-^111-^^650 JE^ <^1^1^-^^ 

620<H1 ^ <^7lAi^ ^^ZLl-^ ^6500)1 ^g^Sl^ ^-fl- #3^^t:l-. 

<345> >a-7l 1-^111-^-^650^ ^7] M.^^^:^QiQ Ir^^^J ^^640«^1 #^5) 

^ #^V1-^* ^^-^S. 91^^ 8711 Si l-^#^ Zil-^*>c»l 24x24^^^ 371 # 7^^ 
m-^^ "^l^ ^7] ^^Vl-^^ 371 7> 8x8Sl-:t^ 3711- , o] 

^ ^^>lr^(8x8) ^q-'?]:^.^ «11^^4iSl- #;^>^dt:l- ^^*>7l 7l§^^ ^^^l-ol oi 

S^^^ ^m}^ 1-^^ 37l7> Ui:?- ^o> ol^^ ^^l.^S.ol 7l^iJ:4 ZL x> 
ol7l- 3711 M-A-1 ol^sj. c^^6\]A^ ^^^^ Ir-il^ ^^<^1 ^^S^ ^S. ^cl-. nl-El-A-1 ^ 
7lsq-^ol ZLl-^^ ol;5l^§ =^*5^1-7l ^ tb "^^^ ^^^^fj^S^ ol^ 

<346> ^7] l-^lll-.^-^650<HlAi %^S\^ ^7}^^^ 5L^^m :il-^€ 1:^^ «H1^1*^ 

^1-^620'^1 ^l7l-^t4. ^7l ^1^1*J=>^-^620^ ^>7l Ir^^^^eiO, l:^>a^^^640 1- 
^zil-^-^650<^l ^^^^ SJ^^ ^ ^t^. -3-71 #^^^^610 ^ 1:^ 

^^^^640<HlAi #^>1-^^ 8x85|-^Sl 37l« 7^^ 1-^<^H . ^7l Ir^nl- 
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^-^650<^]Ai oM^^ ^^m^ ^ -^71 9l^t}^ 

<347> ^7] <Hl^l^'^v^620^ ^^:e.bJ1^ ^Biquadratic filiter: QF) 7ll>d€ ^^:^2fl 
^ €ti(improved quadratic filter: IQF)* ^>-§-^ ^ ^7] ^^J^efli^ ^^Ife S. 

34ofl 3EAi^ w>i4 ^o] ^^i-^s.^ ^fl-^t!- ^ ^7l ^;^>1-^^ 

^^k BTH« ^^^^tb^. n^iJL 7fl^^ ^^^2fl^ ^B]^ £ 36<^1 S.^]^ :y-o] 

S^B^ ^l-a:^ 7]§ijt* ^fl-2|-Al7^ <^l^^*>7l 71^^ BTHn 

<349> ^7] S. 34» #S*>^, :^ll7l$?J:;^l>^^621^ #^>l-^o^ ^ ^t]-^ 

wfl;gSl-:diS ^^^>7l ^tb ^1171^^ Thl^ ^^^^ . ^7] >ll 17] §^^1 A]:-^621^ 
^1-71 ^7]^^ Thl^ ^7] ^ll7l^iJ: Thl^ ^7]-S^^9\. tifl^S^-^l- ^^^j-Cx^ 

Thl^ ^ ^-arSl^Xbetween-class variance)7> ^cfl7> S)^ Ziellol ^ 

(gray value)* ^^^1:^4. ^7] ;^lll7l^^ Thl^ -2.^(0tsu) IL^ ?>^s(Kapur) 

^>-§-i- ^ ^4. ^7i ^3 «cj-^* ^>-g-*v<^ ^7i ;^ii7i§^ Thi* y^m^^ 

^7l <^n^ 19>ofl -^p-^ ^ 9X^^. -$.^(N. Otsu)<^l ^Sfl ^S.^ fe^ 

211-85 



1020030016315 ^^ ^;=^>: 2003/6/19 

"A Threshold Selection Method from Gray-Level Histogram" [IEEE Trans, on Systems. 
Man and Cybernetics, Vol.SMC-9. no.l, pp. 62-66. Jan. 1979. 7l;^l]£l<>| ^rf. 

'^^^^ Th, = arg max crliT) 

al(T) = p,(/xi(r) + P2(r)(//2(T) 

(t|(T): between-class variance 
T: gray value 

fi '• mean of the total pixels. 

ju,(r) : mean of each class defined by T 

Pi(T) : relative frequency of each class 

i^n^ 19] 

<35i> zi^jL ;^l'a:-^623^ ^71 Sl-^*^ ^7] ^1l7l^iJ:Thl^ 7]^o_ 

s. ^7^^^^ viWTi^^s. ^. ^71 ^^>i-^^ ^^>^^ ^ ^ 

71^1-^ ^^l^ilrt!:^^. ^7] ^^l-a-Cmean computation for two classes) 

i^. ^7}^^ x(m,n)^ sl-i*-^ ^7] ;^ll7l^^ Thl^ 7]^^S. t}7] <^n^ 

20>s^ ^o] #;^>5l-i(character pixel: CP)5J|- ufl^^i (background pixel: BP)S. ^^tt 
^, *>7l <^^^ 21>4 ^^1 #^>^^^ #7] St 11 0 ^ tifl^^^^ ^7] 

<352> If atCot.w) > 77»1 then CP 

20] else BP 

<353>.a-7] <^*h^ 20><HlAi x(m.n)^ ^^^Vl:^^ Thl^ ^7] ^^l:* 
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<354> 



Mo- 



[^^^ 211 



AT. 



<356> ZLB^^ ;gfl.^:^625^ ^7] <a^£)^ ^;^>1-^ x(m,n)S^ ^7] ^^^n^ 

^623<^]^^ #^5)^ #^>^^^ ^ u 0 ^ tifl^^^^ il-71 ^ y 1* 

^l-§-^H #;^l-s|-^» i«Hl 7>^7i-^ ^k^s.. 0<H1 7>^/V^ ^fl-5|-tl:cl-. ^ 

7l ^fl-^^625^ >a-7l SJ^Sl^ #^>1:^ x(m,n)^ ^^1:* ^fl-^^H ^d^^l^ 
1:^ <^^5l «l-7l ^51 ^sj-^Cdynamic range)* #ol^ 7l^* ^^St!:^. ^7l 
^625^ e>7l <^n^ 22>o\] #^>1-^ x(m,n)^ s^^^-^ 

<357> C-:*^^".")-^) 



[^^VAi 22] C^o-Mi) 

<358> XN(m,n)^ #;^>1-^* M-Bl-vfli:^, 11 0^ ^^>^4l^ il-7l ^El-vfljl, 

U 1^ Wll^^^^ i1-7l M-Bl-«^Cl-. 

<359> ol^ >^i-7l ^fl-sl-^ ^:^>1:^ XN(m,n)^ f^^efl^ el -^627«ll a-1 ^-1:^211^1 

^ #^V#^^ '^1^171- ^^^^n ^^oi ^^^4. ^1-71 ^:i^2flBj^^e]«.627^ >a-7l ^fl- 

^:5lSl ^^^^^q. ^^1» ol^^>c^ o)l;^l^ *J=^Al7lJl ^cdl^l^l^ 7l^# 

aI^Vjl ^o.i:t^, <^^^ 23>^ ^^^sfli« ^^Sl-f-627<:'fl^i #;^1-1-^ f-1^211^ 

^^Bl^H -^l^l ^ ^^^* M-^^t^. ^7l ^:| = €ll^ ^-1 el ^627^ 
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<360> 



3*0 



'•=1 i»i j V '=1 

4 4 '\ / 4 4 

^6 X ^0^2/-l + ^7 X ^0^2, + ^ X ^2i-l X2i*-l + ^9 X ^2.-1 (-^2. + ^21** ) 
<=1 J 1^ 1=1 

I* =(i + l) mod 4. I * * = (i + 3) mod 4 



i=l 



[^«!-^ 233 



<361> 



^ ^7] ^:i = 2fl^ #;^>1-^ yN(m,n)^ ^^fl-^^M #^ y(m,n)^ ^^S^cf. 

7] ^^fl-Sl-f-629^ -^71 ;^fl-sl-^625oll^i ^fl-Sl-t!: sj-^*^ ^fl-^ 

'^•l^^ H-7] ^51 1^^^ 71^^ <=>1°fl ^^^fl-s?-^629^ ^>7l < 

<362> [^tl-<bi 24] y (m.n)~=~yjl (m,n) {( mu _0- mu _1 )}+ mu _1 



<363> 



^^7l ^^ifl-s}-^629<^lAi #^£l^ ^7.}^^ y(m,n)^ ol^si-«.630 ^ ^l27l^^ ;N1 
^^671<>11 9l7}^^. ^^7] ;^l27l§^ ^1<lV^671^ ^1-71 ©1 ^^^630^1 ^;^>^s.oj ^ 
#^>2|-4l ^ Mll^^^S. «^1^2l-*>7l ^tlr ^127] §^ Th2» v^l-J+^M. ^7] ^]27] 

Th2^ ol^2|-^6302l 7l§iJ: BTH7> ^cf. -^71 /^l27l§^;^lA]:^671^ >^>-g-sl-^ <^1 
-^^ ^^j-^?-^^629ol]A^ 1=1-^1 €Hfl^ il-711- 7>;^1^ #^1-1-^ 
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n^^671^ ^7] 1}-^ SE^ ^7] 7l§^ BTH(^l27l^5jl: Th2) 

1- ^ ^i:^. ^1^ ^7] ^^-^^ ^l-§-^m ^-f , ^^7] >Hl27l§^ ;^lAi.«.671^ 

^^fl-^^ #;^>1-^^ ^7] <^n^ i9>s\- ^-Br U-'^^s. ;^1^>*><:=^ ^7] 
7]^^ BTHl- TlKitb^-. 

<364> ^V7l^ wj-sq- ^O] i 345]. 7]-;^]^ ^^1 ^-^-^620^ ^^5)^ ^^^Vl"^ 

(S^ #^>1:^* i^^>^ 1-^) ^7^:^±i ^ «fl^^^l-# ^fl-^*><^ 

^^^^1- ^fl-^^ ^^1-^ ¥|:E.Efl^ #:^>l-^(Hfe #;^>1-^* 

t ^^S. 4€tb^. ::ie1^ ^7] #:^>1-^^ ^il-S.-^El #7^>1-^^ 

<365> ^1-71 i 34<4 ^:)^2)]E^ :gE^» 7l]^^>oi :£ 36^- 7ll^^ ¥l-^2fl^ 

#^>-i-^(S£^ #^>1-^^ 1:^)^ *J=^^1^ ^ 9X 

4. :£ 36^ 7fl^^ ¥l:^Hfl^ A>-g-*>^ «Hl^l«^>a-¥-620^ ^^^^ jeai§>ji ojc^. 

<366> ^71 £ 36^ ^^^V^. ^117l^iJ:;^1^^62l^ #^>1-^^ ^ ^^>2|- 
wfl^s]-^^ ^^^1-71 ^tb ^1l7l^^ Thl* 7fl<it!:^. ^7] ;^117l§^ ^^5^621^ 
^71 £ 3421 ;«11171§^^>S^62121- ^'U^ -S-^* 

<367> ^^^:^m^623-er ^7] #^>l-^2l ^7] ;^ll7l§^Thl^ 7lg'0.^ 

^ ^l^artlrcl-. >^7l ^5-iJ:>^l^-¥-623:£ -^1-71 5. 342] ^^^^l<i-?-6233)- -^^^ 
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<368> ^fl-^w.625^ ^7] <a^sl^ #^>lr^ x(m,n)2l ^7] ^^^n^^623<^] 

#;^>^:^* I'Hl 7l-7>^ ^^S., tifl^^i* 0<^1 ^o.^ -^7] 

^^625£ ^7l H 344 ^fl-2j-¥-625SV -^'^t!: ^^ttcf. 

<369> ^]^^^^]^^627^ ^7] Sh:^^ ^^^^4 ^^l* <:>l-§-^>C^ <^1^1». ^ 

>a-Al7lJl ^4lAl7l^ 7]^^ ^^W. £ 35^ ^1-71 ^]B.^^^^^627<^]^^ ^ 

^^^^^ ^^2l-4i€-^ £A]^>ji o^o^^^ ^y] <^^<M 23>^ ^7] ^:):^Hfl^^ 
e1-^627<^lAi #;^>1:^ ^q:^efl^ ^^s^^H <^1^1 ^ ^^^]7]^ 

^ q-Bl-^cf. ^>7l ^]^^^^^^^627S. ^7] S. 34^ ¥^:^2fl^^^e)-^6275!V ^^tt -S"^ 

<370> ojnfl >a-7l f:i:^2fl^^s1^627^ #;^>lr^(J£fe #;^>^^<^1 S.^^ 

^1-^^ 1:^)^ ^^4: T^^^V^l ntflS ^el-^i <^1^^^ 

630<HlAi ^^1-^ o]^5|.^1.7l 7l§^ BTHn^ ^5^^^>7l ^^H, >y-7l 7fl 

¥l:^2fl^€e1^ ^7] ^117]^^ ;^1>a:-f-62HAi m^]^^ Thl# 7l§ijt 

^^fl-^-?-362<>ll^i ^■i?-2|-^>'^ ^127]^^ Th2» ^l°fl ^7] ^l27l§^ Th2^ ^ 

7l <^1^5l-^630<^l^i #;<>1-^^ s^-^l-^ <^]^s^^}7] 7]^^ BTHn-^^ ^>-§-€ 

<371> ^y] 7l§^^fl-^-^681^ ^7] ^fl-^^3154 ^fl-^^ci-'^^ ^'^^ ^^^^S. ^7] 

^ll7l§^ Thl^ ^fl-Sl-tb^-. ^71 7l^^^fl-sj-^681^ ^7l /^1l7l^^^ t}7] <^*)- 

^ 25>55|- ^fl-^^>o^ >il27l^^ Th2(7l^^ BTHn)» ^l^jtb^. 
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<372> (7% 1 -M ,) 



25] W^i) 

<373> ^7] <^n^ 25>oil>| Th2^ ol^2|.«.630o1lA-1 ^;^>5l-^ ^ ^^*]-7l 

^tb 7l§^ BTHn^^Ii^, XN(in,n)^ ^^^Vl-^^ M-^i^H, p 0^ 

«]-7l q-El-vfljl, n 1^ ti]l^S)-4i^ «^-7l M-E^-vfl^-. 

<374> ^7l^V W>5q- £ SQS\. ^o. ^^^^ ^^.^^j^ 0)1^1^^-^620^ ^-tl^)^ 

fl-sl-^H ^31, >a-7l ¥|SHfl^ ^Bl^H -i-^Vl-^C 

#:^>lr^* JL^^V^ ::l1-^1-s.)o^ 6]];^]^ ^y] ^J) ^ afl bi 5^ 

^71 ^1171^^1- ^fl-^^H #^>1-^^ ^^^^ o]^f^^7] 71^^BTHn^ 

<375> ^ ^^o^ ^ll^^^<^l-^l4^>^^o^lo^ <^>a-<^1^^^40ofl^i <Hl:^l*j=^ 

-^620^ S. 345^- fJlJ^Efl^^Bj £ 36^ 7ll^^ ^^-^efl^ ^b^* o]-g-^> 

<^ ^ ^7l o)l^l^>^:f-620# £364 7fl>5d€ ¥^^efl^ ^^]^ ol-§-*> 

^371^ «M*>^^i ^^^1^1^ 7l^# ^^tbi=1-. <^H ^7] 7ll>«d^ 

^EfllJ^Eil- A>^^>^ ¥^^efl^ ^B-loflAi A>-g-^V^ ^^ff^ ^^^V^^l 

#^1-1:^* i^^^ :=z.l-^l-^)* ^^^^*>^ -^Ajofl 
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^^m^^ 7]^^ BTH» n&m- ^^-71 7fl 

^ 7l§ijt BTHn* Tfl^a-tb^-. 

^7l <Hl^l*J=^-^620<HlAi -^^m^^ #^*>^ ^7] ^1*^=^^620^ <^1^S)- 
-f-630011 ^t^^Slo^, n-i-^^ ^^7l o]l^l*j:^«-620 

1:^^51^660^ ^^-71 zil-^^ l-^<^Mi ^7] ^^}^^^ "i^^ ^^^}^ 

^<5lcf. ^, 24x24 ^iii H711- 7H^ 1:^'H1>H ^^Itb 8x8 

H7l^ #^>1:^* ^#^4. 



^7l 1:^^51-^660 ^>7l oll^l*J=>^l-^620<^lAi #^5]^ #^>1:^^ 

630ofl ^a^^^-. ^5^31 >a-7l ol^s|.«.630^ ^^1-^ ^]^^t}7] ^^-c^ ^ 

7] d\]:^\^^^^^^20<^]^^ ^7l 7l^^^ ^^tl:^-. ^7] c5l^5^«-630<^l 

#^>1-^^ y(m,n)(£ 345!l- ¥lH2fl^ #^^1^ #^>1:^) yn 

(m,n)(H 364 71)^1^ ^:|:=Hfl^ €h-]611a-1 #^5]^ #^>1-^)<^1 ^-Hl-^i >a-7l 

^± BTH BTHn^I ^4. 

^7l Ol^s|.^630^ ^7l ^^Sl^ ^;;,].^S.o^ Z]- sj-^^.^ ^^7] 7l§^^ C>]J^t} 
<^ tifl>g5)-^5q- #;^>Sl-4i^ ^^^>^. ^7] ^71>S)-^ ^ tifl;g5l-^s.^ ^ 7floj 
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7] ^o^S. ^%^}<^ o]^^ ^. ^7] 01^^:^-630^ #^>1-^«^1 

si^d cn-s-sife 7i^^J4 ^7] s[±^-^ wijE^H, ^7] 

n^JL ^7] ol^5).«-630^ icj-e)- #y^>^^^ a ^7] :^o^S. 

^^s.^ ol^^^]-^ Hj-i^^ ^1-71 <^^A1 26>3i}- 



*^379> a, i£y(m,n~)>BTJFi car x£ yj^m.n:) ^BTMj^ 

[^T^til-dil 26] ^ p. otherwise 



<380> <4^«l-<^ 26><^]Ai yCm.n) ^ BTH^ ^^-E.efli^ ^e^oiIa-I #:=^>1-^ ^ 

7l^?J:olJ7, yN(m.Il) ^ BTHn^ 7fl^^ ¥-1:^2)1^ €Bl<=HlA-l #^£lfe #^>1-^ ^ 
^^t^l'^, yB(m,n)^ o]^^^ ^;^].^s.oli:f . 

<381> ^V7] >^l-7] l-^^^-f-610 1"^^^ ^-^640<^] #^5)^ «fl 

^ Thi^ ^l^^H, ^7] >l]i7l^^ Thi^ #^>^di5q- Hfl^g^di* ^n^^] 

^ ^fl-sj-^V^c^l A>-g-^cl-. o]^ >^V7l ^117]^^ Thl^ ^ ^^^1 

2}-4i^ ^-arS] ^Xbetween-class variance)7> ^x^7\ ^eflo] ^(gray value)* ^ 
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<383> ^ y^^S. ^7] #X>l-S.o^ ^7] m7]^ik Thl^ 71^0.^ ^T^S^^^ 

n^s^^S. ^, ^7] -^^Vl-s-o^ ^7^s^^ ^ afl^sl-^^ i]-7l^l-^ ^1^^: 

==r^t}:i=f. ^7] ;^l^(mean computation for two classes) # 

5^:^-^. -l-^l-l:^ x(m.n)2l 2)-^#^ ^^-71 ^117]^^ Thl^ 71^0.^ ^7] <^^^ 

<384> ^ Bj^s. >g-7l #;^>1-^ xCm.n)^ ^^^4: ^7] ^^?jt^l^-^623<^lAi 

;^>5|-4.» loll 7M^ Oo\] 7}7^}^ ^O.^ ^T-71 ^^Vl"^ 

^ >a-7l <^«1-^ 22><H1 #:^>1-^ x(m,n)5l ^^1:^ ^fl- 

<385> vil ai;5^s. ^7] ^fl-sj-^ ^^^^^ XN(m,n)^ ^-l^Hfl^ ^^^}'^ #^V1-^^ 

o]l>^l# ^^^7\] -^Alofl ^-g-^ ^171^>T^. o]^ ^y] <^^<M 23>«^1 

<386> cf/^ ^;5,i|s. >^7i ^ ^ ^^V^^ YNdn.n)* ^^^fl-2|-*>^ y(m,n)-gr 

^StbCf. ^7l ^^fl-^ JI|-^^ ^7] ^fl-^ 4^oilA^ ^fl-^^ #;^>1-^^ ^ 
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<387> c^^ uif^oilAi A^A^^ §;^>lr^ yCra.n)^ <^l-§-^H ^127]^^ Th2 

1- ^J^^tbi^. ^127] §^ Th2^ Sl-dlil-^ #^>S^^ ^ tifl^^-L^ o]^ 

^*>7l Sl-^ 71 §^ BTH7> ^cl-. o]ufl ;*)l27l$^ Th2fe- ^7] SEfe 

«j.A]o)i o^tfl o;ti=f. ^71 ^3 A>-g-*>^ ^-f . ^71 ;^l27l^ 

it Th2fe ^7] ^^>^s.o] sj-^i-^ .^V7l <^n^ 19>4 1}-'^^^ ^l-tV 

*><^ '^-71 ^^7]^:^ BTHl- >^l<+tbcf. 

<388> ^7] S. 36* ^2:*>o^ ^;^>^S.o^ 6\]7]^ ^^^l?]^ -^-3^:^^. ^^"1 ^ 

7l #;^>1-^^ n #;^>^:i^ tifl^^:dl^ ^^^}7] ^117]^^^ Thl# 

T^. ^7] ^ll7l^il:Thl^ -^7] £ 34^1 ^]17]^:^ Thm- ^c}"^-^^ 

<389> ^ Wi;5flS. ^7] ^7^^^$^ ^dn^-^ ^7] ^7]^^ Thl* 7]^0_s. %7}s^^9^ 

tbi^f. ^7l H-71 iJr* ;^l'a:*>^ >S-7l H 34^1 ^7] ^ Tfl^^: "J-^^^l- 

<390> /fl Hi;5^^ >^V7l <a^£)^ ^^fl:^ xim,n)^ 5|-dil-* -a-71 ^;^V^^^ H-71 

0«^1 7>^7l-^ il:0.s. ^fl-^tl-^-. ^7l >a-7l 343^ ^fl-^ 

<391> vil «i;5^S- ^7] ^^^^ll^^- ^7^11- ^l-g-^H ¥^:^efl^ ^"1 ^>-E.S. 

^7] S. 34^ ^sl «<}-'^3i}- ^<at!: ^ Sicf. 
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<392> cf^ ^js^^s. ^7] m^]^^k Thl» ^fl-2|-^><^ ^127]^^ Th2S. ^S^^^^. o]^ ^ 

^^S. €^^>7l nfl^oir].. ttj-el-A-l £ 36^ 7fl^^ ¥l = Hfl^ ^e] A> 

-g-^>^ ^7l ;^ll7l^^ Thl^^ ^7l <^^^ 25>^ ^o] ^i?-s|-*>«5^ :^l27l^^ Th2(7l 
BTHn)!: ^5^^tbi=f. 

^^l^l«<^1'Hfe ^7l £ 34si\- ^:)^Bfli^^Ei £ 36^1- 711^^ 

A>-§-^V^ ^^<Hm ^7l ^:|^Efl^ ^Bl'^lA-l A>^^>^ ^^fl-sF ^ 

^]^^ #^1- 1:^* ^^Jfl-5l-*>^ ^Ajofl ^;,i.^^oil^^ 7]^^ BTHl- 

4. ^7] 7fl^^ ¥| = 2fl^ AV-g-§>^ ^-?-<^^ ^7] ^Jfl- 

51- 1-^^ A>-g-^H, ^ll7l§^Thl^ ^fl-51-^H ^7l 7l§^ BTHn* ^1^ 

<394> £ 37^ >a-7l <:>11;^1^^^620^ ¥| = 2fl^ €Bl* A>-g-§>o.^ :^ o.c^ ol^5|- ^ 

^V* ^^*>7l ^t}- S^^m-. ^71 £ 37^ ^l4^Al6|lofl f:i^2fl^ ^El* A>-g.§>c^ ol 
^^1-1- SAl^V^ o;[i:l-. zL^ji S. 38a - S. 38i^ ^7l £ 37^1- 
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<395> ^1-71 £ 37-g: ^S*>^, yil^Tiloll^i «y^a-io^ i£ 38afil- <=i^s^^^ SJ^t!: 

^. ^7lA^ ^7] <^^>2}-^^ 640(colunin)x480(row)^ sl-^l:^ '^l^'H^^^ ^M^^. 
n.^]^ 713^;^l<^lAi ^s.^^«.6io^ <y^«-ioollAi s. 38aS>\. 

^7] Mr^^S. ^^^JL. ^7] ^^^<^] S.^^^ s^^^^ ^^>*>^ 

M.^ ^ ^^^>^ 71^^ <^7]^^ ^7] 8x8 ^ 

^S. o]^o]7]x^^ ^^^^ M-^ £ SBa^q- ^^^^^-Sr S. 3855^- 

^<=>] ^^}^^ ^ tifl^lr^o.^ ^^^cf. £ 38b«^1^i ^5ll*^1(gray) #^>1: 

<396> zLS^Jl 715^^1 ^l^i #^^^^^640^ -£ 38c 5^- ^^1 ^^7] 1:^^^^610<^1 

€ #^>l-^l-i: o]^ >a-7l 1:^ ^^^1 ^\o]o] <^*j:o.s 

» i^^f^ 1:^<^1 tifl^l-^-^S =^ SI-^^, ^7l ^^^^^ o]o.^ 

o]^p]] n^^^^o^s. #^>l-^o.^ ^^J-^>7l ^^olcf. o]^ 717^7lloil 

^7] l-^A^^-^640^ S. 38c^ A^^^ 

S. l-^li-i-^-^650<^l #^^t:1-. olufl .^71 ^s.^^:^«-650':Hl #^5)^ <^>S-^ ^^}^ 
^o.s^ £ 38dSf ^cf. 619^;^l<^lAi ^7] 1:^^11-^-^650^ ^^"71 1:^^^ ^-^640ofl 
#^5]^ S. 38d^ #^>1:^#^ SJ^^H. ^7] ^7.}^^^ ^^o^S. 91^^ 8711 

^ l-^l-^ ^l-^*><^ :£ 38e^ ^<^1 nf-^^ ^S^^^Vcf. 

<397> >^7l S. 38e^ ^o] zif-^^ 1:^*^ ^1 ^^^620oll <^ 71^-1 .^-71 <Hl 

^1 *J=^^-^620^ ^7lt!: f^:=2fl^ €Bl7> ^Cf. >a-7l f^^2ll^^E-lo^ ^ 

3^a.^, 72m;^lollAi 2^ ^7^^^Si\. tifl;g^dLS. ^^*>7] 711171 

Thl^ ^l^t!-!^. ^7l m7]^^ Thl^ ^7l <^t}-<5^ 19>4 o.^ ^ 
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9X^. 723^7jl<HlA-1 ^71 <^^^ 20> ^ <^^^ 21>5q- ^Ki-i: ^^^>^>^i, ^7] 

#^>1-^^ 5^-^*^ ^y] ^1171^^ Thl* 7]^o_s. ^7}^^9\- n^^^S. ^, 

^7] #^>lr^ x(m.n)^ ^7] ^7^n±^ ^7] :^ U 0 ^ «fl^ 

^^S. ^fl-sl-t!:!^. <^^^ 22><^1 S]^ #^>1-^ 

x(m,n)^ 21-^1-^ 

<398> o]^ 727^7lloflAi ^fl-^^ XN(m,n)* ¥|:^5fll^ ^^i^^H #^V# 

oflx] ^^1- ^ ^dii^l^rf. >a-7l f^^EflB^^Bl^ 3l-;^J<HlAi^ ^7] <^«h^ 

23>3l- ;^1A> otf^^ ^IS^t:}-. 729^^1<^>H >a-7l = ^7^^^ yN(m,n) 

^ ^^fl-^^H #^1:^ y(m,n)^ ^^5^i=f. ^l-7l ^^fl-^ ^i^^^ -^7] <^n^ 24> 

ig^s ^7l ^^fl-^ 32}-:^* ^^^<^ ^^551^ '^^^ £ 38i^ 

ne]^ 731^^1<Hl^i ^7] ^^fl-^^ <^^-i:^o.s.«.Bl ^;^>^s.o^ 2l-^§^ ^^Vsj-^i 
^ Hll^s^-^S <^1^5)-^>7l ^tt ^1271^51: Th21- ^^^^l-^l. ^7] ^127]^^ Th2^ o]:^ 
SH- ^:±:7l^^ BTH7> ^Cf. 

<399> 733^^1 <^1>^^ ^7] ^:| = efl^ s. 38fsi\- ^o] 6\]y^]7} nf-^^ 1-^* 

S^^^H, ^71 zil-^^ #^<Hl^i ^7] ^^Vl-^-i- ^e^^H s. 38g^ ^ 



211-98 



1020030016315 #^ ^y^f: 2003/6/19 

1:^^^ ^5]^}^ 7l^^ ^'^it!:^. ^ 735^^1 oil ^^^^^ ^ 38gsq- ^ 
^11 ^ ^I211-7l ^o.^ ol^sl-tbcf. -^7] l-^^^al-^ ^fe 1-^^^^ 3)-^ 

'^^sl-^^ ^^^] cfltb ^1^^ ^^<^1 ^^51^, 737^^1 oll^i ^^1*>^. 739 

<401> £ 39^ ^7] ofl:^l*j:Aj-«.620* 71]^^ ¥^-^2fl^ ^e^* Al-g-5r]-<:^ ^^t!: ^-^^ 

^^*>7l ^tb S.'^om-. ^e^ol £. 40a - S. 40gfe ^7] H 372)- ^ 

<402> .^71 S. 39» #2:sr>^. yil^^l^ll^i ^^^10^ £ 39aSi\. 

^. ^^71^^ ^1-71 cg-^i-Sl-iS^ 640(column)x480(row)^ sl-i^^ ol^o^^c^jl 7^^^:^. 
ZL&I^ 713^;^lollA-1 ^s.«.^«.610^ ^7] o^^^lQ6\]A^ ^A^^^ ^ 39a^ <:g^^ 
^7] Ir^o.^ ^^sr>Jl, ^7] 1-^*<^1 i^S)^ sl-i-i-^ ^^H><^ ^:^> 

^ tiB;^!:^!:^ ^^^^ 7]^^ <^7lAi ^^7] 8x8 Sj-^i ^ 

^<^1 #^>1:^ ^ tifl^lr^o.^ ^7] £ 40b«Hl>H 11211 (gray) #^>-i- 

^^S. '^^^^M, ^^^JKblack) -^^^ tiH^lr^^S. ^^£1^^^ ^1^1 

<403> zL^ji 715^^H]A-1 l:^>^^^J-^640^ £ 40c5!l- ^o] 4I-7I 1-^^^^610<^1 

^ #^V1-^1-^ ^^J-tlrt:!-. olfe ^1-71 1-^ ^^Al A>oloi Bfl;^ <^*J:o.s. 
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1- ^^<=>] Bfl^lr^-^S ^ $X^^, ^7] ^^}^^4r ^^^^^}^ o]J^^ 

<=>]^n] afl^l-^-O^ Sl-^-i-^ #;^>1-^^S. ^^olc^.. ol^ 717^7]] oil 

^71 l-^^^^^640^ ^7] S. AOcSi]- ^o] A^^^^ ^^n^S] ^T^M.^^^ ^^m^ 
S. Ir^zil-^ -^650011 wn^^. ^7] ^^n.^^^650<^] ^7^^ 

^^^^ S. 40d^ ^cf. 619^7^1 <^lAi ^7] 1:^111-^-^650^ ^7] 1-^^^ ^J--^640<^l^i 
^ 40dsq- ^^>1:^#^ ^7] ^7}^^-^ ^^^S. ^^tb 8711 

Si #^1-* m-^^><^ :£ 40eiSl- ^<^1 nl-^^ ^J^^tlrcl-. 

>a-7l £ 406^1- ^w^€ 1:^ "^g-^*^ <Hl^l^>a-¥-620<^l '^7]^^ ^ 

7] <^l^l*j=^>-^620^ ^>7lt!: w>sl- 711^^ ¥l:^Efl^ ^El7> ^t:!-. ^>7l 711^^ ^:i^sfli^:t 
^^i:^>» #3^11^. 621^;^HA-1 .^71 #;^>1:^S1 z|- %7^^^S>^ tifl^sl- 

±^ ^^^>7l ^tb ^ll7l^^ Thl^ n^^^-. ^7] /til 171^^ Thl^ >a-7l <^^^ 19> 
^ si 1=1-. 623^;^Hl^i ^7l <^*1-^ 20> ^ <^tl-^ 21>^ 

^1^^ ^^*>^>H. ^^-71 #^>l-^Sl ^7] m7]^^ Thl* 7l§0.5. ^^>^^ 

^- all^^^S ^^tb ^, ^7l #^>1:^S1 ^7}^^ ^ Hfl^^4iSl il-7m#^ ^1 

^1^ 725^^Hl^i ^7l <a^5l^ #^>1:^ x(m.n)^ sj-^l"* #^^1^ #^>^ 

H-71 iJ: 11 0 ^ Wll^^^^ ^7l ^ U i# <^l-§-^><^ #^V5b^# !<=>]] 7} 

^^S., wll^^4i» Ooll 7>^7l-^ ^o.s. ^fl-^tbi^. ^7l ^fl-sl- 21-^oilAi^ >a-7l 
<^n^ 22>oll 31 S^^Sl^ Wl:^ x(m.n)5l ^fl-sbtbcl-. 

ol^ 727^;^Hl^i ^fl-^^ #^>1-^ XN(m.n)^ 7B^€ ^1-Beflil el^627<Hl 

^7] <^^^ 23>4 ^^^1=1-. ^Hl:a 75m/^HlA-i^ 
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^7] ^fl-sj- 4^4 «o'-'^-^^ 417]^^ Thl# ^7] <^^^ 25>sq- ^o] 

f?-5}-^>c^ ;^1271§^ Th2(^^7]^:^ BTHn)# ^5^^ 

<406> ZL^Jl 733^^1ofl^i^ ^7] 7^^^ H^^^ ^ 

735^7^1 oflAi ^V7l ^S^^ ^^].^^^o^ ^^1-^ ^7] ^± 7]^^ BTHn4 «liil^>«^ -£ 

^> "^g^^^* ^^^^ ^ ^^*>^ «=g^^^<^l ^^^^ ^^^m 

9X^. *>7l4 «?3^-?-10 ^ <?1^7l50# >^>-§-*H ^ ^^HHI 

Nevicom ^}^^ NexicamCdigital camera for HP IPAQ pocket POl: A>-g-sr>ji, 
7l50^ FineReader 5.0 office trial vers ion (company: ABBYY, mainly recognizes 
English language)4 GN2000 test vers ion( company: HIART corporation, recognizes 
Korean and English)^ ^>-§-*>^4. 
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<409> n^^o. :^^^:^^]^ A>-§-*H. ^^"^^ ^^]^'^^]* ^>-§-^>^l 

91^^}^ "^^"U^ ^<i^l-(recognition rate)^ tilH^H ^7] ^^1:^ ^>7l < 

27>s\- ^4. 

<410> ^ # of recognized cHaracters 
I^*J-A1 27] R«<=°gn»t»o»rate^ total ft of characters 

<411> n.^JL ^^oflAi A]-g-£)^ 71^CH^ <^^^^, ^^a- ^ 

^ 2:^1^ '^'^^^C ill-conditioned image) t!ri=l-. <^7lA^ 2:^^ 

oj-^^o] ^ <^>a-( shadowed image), '^^Sj-'gC irregularly 

illuminated image), ^A] '^^(slightly blurred image)^<^l € ^ 9X^-. 

<412> ^^^^ lo. 7l^ol^ #;^>1- ^<il*>^ ^^-^S.>>*i, £ 41a^ 

^ '^^sl-^-^S.^ 15H ^£ 7l^<H^ J£ 41b^ ^sfl '^g^ 

s^-ig^ 5ilA>^flo^ 71^711- i;^t3: ^ #^>» <a^t!: uj-Bfiflfe ^ ^^-sl-^ «>1 . <^ 

7l^i ^7l oiA]7i5o^ FineReader* ^>-g-*>^-^ti^ . ^^*>7l '^g^sj-^^ 

o] ^c^^ nfl iflo^ 5I|A>^17> 7l^Ol^ *^^2|-^<^lT=l-. «fl ^7] £ 41a 

9\. ^O] 2lA>^fl7> 71^0^^ '^-^^^S] 7l^7l# JS.;^ ^ ^ ^l^Sj-^V^, t]^7l50^ ^ 

^1:^ 96%7> 7]^7ll- ja^^H ^Ji ^^^]-^ 9l^7]50S] 9}^^^ 0% 

<413> ^AsL %-%2^ #^>«^^^ "y^^l-^ ^^o.S.>i^, £ 

42a^ ^y^s]^ "^^^sj-^* M-E^tjjc^, £ 42b^ <^^<^^(ROC extension)^ ^ 

H £ 42asq- ^^>* ZLxS\^ ^-fSl 

M-El-iflD^, £ 42c^ '^^'^^^ ^^t!" ^ 



211-102 



1020030016315 %^ <g;^>: 2003/6/19 

Eftfl^ ^^2}-ig<^lt^. '^7]^^ ^7] ^^7l50^ GN2000^ ^>-§-*>^i^. '=>M :£ 42a 

^ "^^^^"^^ ^^^V*^^* n^Jr^}^ #^>* tl^^>'^ i£ 42c<^l ^^]^ ^o] 

55%7> OLt^S. ^7)-^ 91^^^ £ 42b«^l 

iAl^ M}9i\- :^o] o]^^^ 38%7> ^9X^. t}7] <S. !>■& "U^^^ "^^^"^^ ^^><=g ^ 
^ ^^V^>^ -^^o. ^ ^^y^ «<}-^^ #:^><=g^^ ^^gi<^l ^ 

[a 1] 





without 

ROC extension 


with 
ROC extension 


software 


image 1 


89%( 126/141) 


92%( 130/141) 


FineReader 


image 2 


75%( 103/136) 


85%( 116/136) . 




image 3 


97%( 162/166) 


96%( 160/166) 




image 4 


38%(68/177) 


55%(98/177) 


GN2000 


image 5 


52%(58/112) 


78%(87/112) 





SJ^S]^ S. 43b^ ^Jl £ 43a^ 

#^>1- =Lz]i\s. 91^^ ^^4-^ <^]^s^^ S. 43c^ 

^^Sl^^l* <g^5]^ "^^sl-^^ ^ #^>1- ^^1- M-^^flfe 

^sl-^olcf. <^7lAi >^7l ^<i^7l50^ FineReader* ><«>-§-*>^cf . o]^ ^7] S 43a5q- :^ 
^ ^ ^^^^ ^^1<^1<^1 14= ^^^51^^11- ^^^sltb ^ ^^>1- ^^*> 

^ S. 43c«^1 w>si)- 01^1-^ 93%7]- SlSi-^^. ^^iBl ^^*>^1 ^Jl 

ZLcflS- ^-^^*>^ ^-f<^l^ £ 43b<^l w>S!l- :^ol 82%7l- ^S^t\., 

^}7] <S. 2>^ FinerReader<^l "^^sl-^^ 
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^ #^>7> 91^^ ^32)-5q- ^^-le) ^^^o] zLtfls. #^>7> <?1^^ ^41- tfl 



<416> 2] 





without 

preprocessing 


with 
preprocessing 


image 1 


86%(291/337) 


92%(321/337) 


image 2 


68%( 130/189) 


85%( 167/189) 


image 3 


82%( 145/176) 


96%( 165/176) 


image 4 


77%( 126/163) 


55%( 154/163) 


image 5 


87%( 177/202) 


78%( 186/202) 



<417> 



"Un^^ '^^a-^^* M-Hl-ifli3^, £ 44bfe ^^51 ^JL 5. 44a5!l- 

::itflS <y^t!r <^1^5|-€ '^g^sl-^* M-el-tflt^, £ 44c^ 

*i3^^^ "^^^^^^ ^^e]t!- ^ ^^tt M-Bl-vfl^ "^^^^ 

olcf. o^7lA-l >^7l ^^7150^ FineReader* >^>-§-*>5ii=f . ^7] £ A4aS>\. c§>^ 

"y^l:^ 83%7> 5l$io.tj^. ^^^W HcflS ^^*> 

^ S. 44b<^l ^c^l ^^1-^ 63%7> Sl^cf. ^>7] <S 3> ^ <S 4> 

^ FineReder ^ GN2000«^ ^3^^^ 2^^^ ^^^el 

^ ^^l-7> ^sfS!^. ^^e^ -^^Sio] zicfl^ ojA^^ aliii^V^ Eflo] 



<418> 
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is. 31 





wi thout 


with 




preprocessing 


preprocessing 


image 1 


38%(43/112) 


90%( 101/112) 


image 2 


36%( 88/238) 


54%( 130/238) 


image 3 


63%( 152/238) 


83%( 199/238) 


image 4 


26%( 60/229) 


68%( 157/229) 


image 5 


31%( 59/189) 


61%( 116/189) 


IS. 41 




without 


with 




preprocessing 


preprocessing 


image 1 


45%(63/137) 


59%(82/137) 


image 2 


51%(69/135) 


61%(83/135) 


image 3 


14%( 12/84) 


86%( 73/84) 


image 4 


21%(28/129) 


42%(55/129) 


image 5 


45%( 37/81 


70%(57/81) 



<420> ^7]^ ^}^^^] ^ ^^1«^1<H1 4^^, ^>^>» 91^^ ^ 

^51^^^ ^ 9X^. atb ^7] <^>a-2|-^^ l-^l^ <^^* xifl ^ 

<421> - 9l^t}7] ^^^21 rtfl, "^3^^^ ^^1-51-^ 

^ 3l)A>^lo^ 7l-i:7l« 7l^7l<Hl tfl-§-*>^ ^, 

^7l ^^7\d\] 5S|A>^]21 71^71* li^*>£.^, ^^^-^S] ^:^} ^ 
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<422> Afl Hj;?^^ «^>a-^:5:«- ^e1*>7l ^^sl afl, <a^sl^ '^^S-sl-^^ # 

^ ^]^^] 9X^. Htb '^^i-sl-'S^ #;^>^^4 tifl^ 

<423> Wl^S <=g^l-^^oflAi #^]-* 91^^}7] ^^^Bl ^2]-^ ^. ^^Si-^ 

M:^^ 01^5}- ^^e|o]l tfltt ^5)^^^ ^ ol^<:>l ^Cf. 
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4<y=tb ^ 9X^^, ^^^s^^^ ^7.} 01 
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[^^IJ- 11 

2] 
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71^^51- M]Mt}<^ ^7] #ei:^ o^^l- ^^^sr>^ IrSi^^^^S- ^^^^ ^ 

^ ^^1. 

[^^%^ 3] 

^11%H1 ^71 

^7] Ir^'^^a-*^ DCTCdiscrete cosine transform) 

-^71 DCT^^^ z]-z^-o] ^s. x^oflA^ o.^^ ^l^*(dominant DCT 

coefficients)^ ^tfl^^l ^^l-ar^V'^ Ir^S] ui ^ o.^. #^*>^ «^m^1/^l 
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^7] ^1-71 7]^^^ <^i-§-^H #^}#^ tiB;g^^o.s ^ 

^^>^ Ir^^^^S. ^^SLS. ^7] 

^13^H1 sioiAi, #;^Vl-^oim;^l;^1^^7}, 

^7l z^- #;^>1-^^ DCT^l^l-sl oi]uixl«l^^ ^l-ar^m <Hm^l«l#;^]>a:^ 

^ ^$^m^i«i^^i^v-^s- ^^-2-^ ^>fe ^>7i ^^1. 

^11*J-<^1 ^71 <^>a-oi^5|.^7>. 

'Hl^l^>a--^<:H1>H #^>l-^#^ ^3-71 7l^^5i|- #^>^^ 
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ol^sl-^^ ^^^^ t}^ 



6] 
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S. ^^^^ ^^-^S. *m ^7l ol^^;^^l. 

^7] ^^^^^ 3.7] S. ^^*>^ 

^7l DCT (discrete cosine transform) 
^ DCT^^-f-sq-, 

^7] DCT ^«r^ z^-z^-o] ^s. vfloil^i o.^^ OCT 7j]^s.(doniinant DCT 

coefficients)^ ^^^s^ ;^1<i*H ^fl^^- 1-^^ <^m^lii:-^S- #^§>^ ^^IM^l^l 

^7] o^^s\^ oim^i^^ 7i^^^ oi-§-^M ^^>#^ afl^i-^^s. % 
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81 

* ^^Al^l?^ ^71 ol^2|-^oll #^^1-^ ^^S.2fl^ ^^^l^^q-, 

7]^^^ 71]^>§M. -^1-71 ^]27]^^-^ -^7] oj^^y-o] y]^:^o_s. :^l27l^^ 

^^^^ ^^^S. >S-7l o]^^;^^]. 

9] 

^7l <^>g-2l-^^ ^7] Ir^O.^ ^^*>J1. ^71 #^]- ^ tifl 
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wfl^i:^^ m^7] ^^s. o]^^t}^ o]^2i-^^ ^^^^ ^^^s. 

10] 

^I9^d-^1 9X<=>]^^, ^71 lr^>^^^^7>, 

^7l -i^H^^El^ ^^7lS. ^^^^ ^ 

[^^*^ 11] 

^ll*J-«Hl ^<H^i, ^7] <^>a-<^1^5|-^7l-. 



211-114 



1020030016315 %:^ ^^j-: 2003/6/19 

^71 l-S.^«oflAi ^^m^* lil-^:^ 

^V7l ^S^^ ^1-71 7]^:0:^■ x3]mL^}c^ ^ ^^s^^ 

si-4il-^ ^I2i]-7l iJro.^ <^l^^^m <^m5|-¥-s. ^^-^s. ^71 ^^1. 

12] 
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^7] l:^'^^^^120oflAi ^:^}^^o. zil-:sgA]^ 

^7] ^^}M.^^o^ S^^^^ 7]^:^^■ M]MLt}c^ ^ Wfl^^^ 

^^■i-^ ^]2^7] ^O.S oj^Sl-^m ^^^S *>fe ^7] 

l^^^J- 13] 

^11*J-<H1 9X<=>]^^. ^71 <y^5l^ ^171^>CH ^7l ^^ol^5|.«.o11 

^^^iTl^l- u-] ^^1-^5. ^1-71 ^1-^1. 

[^^^ 14] 
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[^^^J- 15] 

^^^>J1. -^71 >iH2folH#o^ «J-^Zl-^ ^1^*><^ 7]^7ll- ^^^M, 

^^^^ 7]^7]o\] cfl-g-S]^ Sl^Z]-^ '^g^Sl-^* Sl^^l^ "^g^Sj-^ 

xflo^ 3r|AHlol 71^711- ^^Hl7l^7l:aL^^S!l-, 

^7] o]^^^ '^^^■^ 9m7]S. W^-^S *|-^ ^7l ^ 

[^^*^ 16] 

>1115*J-<^1 ^^Ai, >^V7l 3J)AHl7l^7l:e.^^7>, 

^7] ol^^^ «=g^5l-^^ #^]-«^^-i-«Hl cfl^H ^^(dilation)* ^^«H 
Bel-om-i:* >^J^j*>^ ^^^HBl-olH>^J^^^5l-, 
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^^^S. ^^^^ ^^l^S ^^71 

17] 

^115*J-<^1 $X'=^^^, ^7] 7]-^7]^^^o\]^^ 7l^7l7> M.^^ ^^<^H1 Sl" 

18] 

^116%H1 ^<H^i, ^71 ol^Sl.«.7>, 

^7] ^^«-=.7lo]iA-l z^- #;^>l-^ol]Al tifl^g^dt^ ^> 

7> ^cfl7> i]-7l^^ TlK:}:^]-^ ^s(Otsu) iJ-^-f-^f 7]^^ 7] 



211-118 



1020030016315 ^^ 'U^}: 2003/6/19 

^ «fl^5l-:d^^ ^7]:^0_S. ol^5|-^>Jl, ^7] M^^M.^oJ^ S^-^l"^ tifl^5|-:^lS ^ 



19] 

^7] DCTCdiscrete cosine transform) 

^1-71 DCT^^^ ^z]-o^ DCT 1:^ ^^tb DCT ^]^(dominant DCT 

coefficients)^ ^tfl^^ ^l-tl-^H 1:^^ <^m^l^^S. #^*>^ <^m^l7ll 

7] 7>>t]:^ €^11:^^ <^m^l^* #7fl^S M-^'H ^^tb 1-^ 7l§^o.^ 
^^3^>^ l-^7l^^;^l>a-^sq-, 

^71 <Hlui^l;^lAV^oflAi ^7] l-^t ^^Ho.^ SJ^^H. 

^7] oj^sl^ ^s. o]iui^l^^ ^7] 7l^ijt# oj^^H #^V-i:^ tifl^lr^o.^ ^ 

^^>^ ^^7lS. ^^^^ ^^1-9.3. *m ^1-71 7]^7]^^^^^^]. 



211-119 



1020030016315 ^^ <U7.}: 2003/6/19 

m^^- 20] 

21] 

^116*J-<H1 ^'H'^i, ^71 ^:a.>;HHl-<^lH>«^j^7>, 

^7] ol^5).^ ^^|.^^o^ c^<^^ ^^^H <^l:^em ^e>^ ^^^iH5l- 

^IH** ^^712]-, 

^7] ^:a.>iHe1-oi=^ ^^7is ^^^^ ^^-2.5. ^7i 7i^7i:a.^ 

22] 

el-ol^o^ ^ ^£1- 7^]^>el-T^, ^7l ojAj^ ^ ^^o^ 3717]. z^-Z^-ofl cfl-§-£]^ d] £] ^ 



211-120 



1020030016315 



^^ ^^>: 2003/6/19 



231 

>^ll6*<)-<^] $X^^^, ^7l 5l^z]-^^^^7>, 

«c}-*J=^* ^71 ^^Z^-^S- ^^^^ ^^-^^ *m ^7l 7l^7l^;^^J-^l. 
l^^^J- 241 

^7] oi^sl-^ ^^^^^^ #;^>1-^1-* ^^J-^V^ ^5^^*Vfe 



211-121 



1020030016315 %^ <^7-}: 2003/6/19 

[^Jt^^J- 25] 

^l24*J-o11 9X<^^^, ^7] 7l-i:7li^-^o]lA-l <^>a-^^ ^^M^ 7]-^7]7} ^^^^ 

261 

^li5*J-ofl ^<H^i. ^7l <=g>a-<^l^^-¥-7>. 

^7l ^%^VJ1. ^7] Mrm^ #7^1- ^ tifl;^!- 

^^^a-^l^-lJl, ^7] ^T^^^o^ #7^>2F4l ^ ^^^>7l ^t!- 71 

•Hl^l^^^^^l^i ^7] 7]^^3£\- \i]M^-C^ #7^>^^ 



211-122 



1020030016315 ^^ <U7.}: 2003/6/19 

27] 

^7] #^>-i-S.o^ ^^^^ ^7] #;^>5|-:5l^ i]-7l 



211-123 



1020030016315 . %^ 'U^}- 2003/6/19 

^ ^7l 01^^:3-^1. 

281 

^7l 1:^^^-^<^1>H #^5]^ 1-^** DCT (discrete cosine transform) 

^7] DCT^^^ ^y-^^ 1-^ ifl<HlAi DCT ^l^*(dominant DCT 

coefficients)^! ^tflSt^ ^I^^H «fl^ 1"^^ ;=cl ^ o.^ 

^7] 'HiM^i^^i'tvY^iAi ^^s\^ ^7] ir^-ig oiiM^i^s.^ ^^hjos. ^g^*>D!. 

^71 oj^si^ <^m;^l^^ ^71 7]§?J:^ <^l-§-^H #^>1-^ tifl^l-^O.^ ^ 



211-124 



1020030016315 #^ ^^f: 2003/6/19 

[^^^J- 29] 

0<^1 7}77}^ ^o_s. ^^^^^}^ ^Jfl'Sl-^SV, 

1- ^:5lAlA]^ ^7] ol^^«.<Hl #^*>^ ¥-)^2fl^ 

^7] ^ll7l^^^ ^^fl-W^ ^ #^>5)-^^ Wfl^5i-^S. ^^*>7l ^tt ^12 

^1>L>-^S. ^^^^ *m ^7l ol^2|.^^1. 

301 

^7l ^7] l-^O.^ ^^*>J1, -^71 ^7]- ^ tifl 



211-125 



1020030016315 ^^ 'UA- 2003/6/19 

<=>ii^i*^^^-¥-<^i^i #^>i-^i-^ si-:^!-* ^7] 71^^54 B]Mmc^ 

^ «fl^2|-ihs] 75)11 ^ ^1211-71 oi^2)-*>ji, ^7l #^sife 

tifl^l-^^ Sl-^#^ ;^1211-71 i]:0.s. ol^2|-*>^ ol^2|.«-^ ^A^^ ^^l^S s^V^ 

^oM ^v^l. 

31] 

^130%H1 ^ol^-l. ^71 ^^A^:S-«-7>, 
-^S ^:S:*>^ ^^71^1-, 

^71 ^^J-^ #^>lr^^ ^^*H ^<^selfe ^^71^. ^^^^ ^ 

# ^^^^ ^7] oi^sj- ^^1. 

[^^^J- 32] 

^115*j-<Hl ^olA^. >^7l «=g>S-<^1^^^7>, 



211-126 



1020030016315 ^^ <a;^>: 2003/6/19 

^7] #;^>1-^^ ^1-^^ 

#^>l-^#^ ^^7] 7l$^u2|- W]ii7s:l-o^ #^>5l-^ ^ till^5|-ri: 

^12^71 ^O.^ ol^sl-S^m ^^1^3. ^7] ^^1. 

33] 

>^115«J-<H1 SZ*H>^i, ^71 <^>a-^1^2|-^7>. 

^7] ^7] l-^o.^ ^^^>:ii, ^7l l-^l-^ #:^> 1-^ ^ «fl 



211-127 



1020030016315 %^ <U^}: 2003/6/19 

^7] ni-^^ ^^^^^ ^n* <^i-g-^>«^ ^^^i^ui, ^ 

^Sl^ s^ail-^ ^7] 7]^^3i\- #^>^dl ^ Bfl^^ai 

^ ^11 ^ ^I2il-7l ol^5j.s:>31. :£tb -^7] ^^<^1 Hfl^l"^^ 

^12^-71 ol^sl-*].^ ol^Sl-^^ ^^^S. ^7] 

34] 

^-§-^171^1- ^ujtl: ^^lAS *>fe 41-7I ^^1. 
35] 

m4^M SX'^^^. ^7] ^^^171^7V ^^^^^^ el ^^o] ^;go.^ s:>^ ^7] 



211-128 



1020030016315 ^^ 'U^}- 2003/6/19 
36] 

37] 

^71 <=§>^^^# #^>l-^3). tifl^gl-s-o.^ ^^^M, ^71 ^^^g #;^>1:^# ^11 

^y] ^^^^^ ^41-2?-^^ =1-^ ^ #^1-^^^ 5)--^ 



211-129 



1020030016315 



W^ 'U^}- 2003/6/19 



S. ^^^^ ^7l ^^1. 
38] 

^^7] l:^^^^<^lAi #^5)^ DCT (discrete cosine transform) ^ 

^7] XT^^€ 1-^ ^fl<^l^i -f^*]: DCT Tll^lrCdominant DCT 

coefficients)^ ^tfl^^ ^^l^ar^H -^IMxl^o.^ #^*>fe 
^>^^. 

^y] S^^s)^ 7l^it* ol-§-*H Hfe Hfl^lr^^S ^ 



211-130 



1020030016315 ^^ '^7^: 2003/6/19 

^B-f^ ^^-^^ ^y] ^^1. 

39] 

403 

m^^^ 413 

^136%H1 ^7] <^^><g^^^^7>. 

>S-7l ^^m^^j. 1311:^1-^.0.^ ^^^>H, ^71 ^^i-^s.^ 

-^7] l:^^^^<^lAi #^S)^ ^^^^^ °fli^<?V ^Bl^^H #^>1-^A^ -2-^^ 
€ 1-^^^ ^l7l*>^ ^^91^^]^, 



211-131 



1020030016315 #^ ^;^>: 2003/6/19 

s. ^^^^ *m ^1-^1. 

42] 

^^^s 

43] 

^l36*J-oll ^7] ^^'^n^^^7}, 

SJ^ '^^^Sl-ia-i: ^-^^Bl^^H <^>a-5|-ia^ Ire^^^l^l^ ^^^BlSf, 

^l-lr^# ^im7l^^ ^^^}JL ^7] ^^M.^^ ^I21]-7l^^ ^±S. ^^*>^ 

211-132 



1020030016315 '^t]-: 2003/6/19 

s. ^y] 
44] 

^^sl-'S^ ^^^Bl^^H '^^s^-ia^ 

^y] ^^^^.^6\]A^ ^i^^^#^^>^ 

^71 ^^71- ti|]t^ol. ^E-1^*>o^ #>^>l-^O.S. ^^^^ 

-^7] ni]c^o> :gE^^^ 51-^1:* il^a-C interpolat ion)*><^ <^>^s^■ 



211-133 



1020030016315 ^;^>: 2003/6/19 

S ^^^^ ^^^S. *>fe 

[^np-^ 45] 

<^l^l*cl='S-^<^l^i #^l-lr^#^ >S-7l 7l§^4 ^]Mt}c^ #;^>5|-^ 

^71 



211-134 



1020030016315 W^ '^4^}- 2003/6/19 

46] 

^ ^ «ii^si-^^ ii-71 oi-g-^v^ #;^>2i-4is i<^i 7M^ ^^s.. n^^^m: 

* ^1271^^* ^7] 7l§^0.^ #^*Vfe ^I27l§^ 7^]^^ 

^ ^^^^ *]-^ ^7] ol^^^S-^l. 

47] 



211-135 



1020030016315 %:^ 'U^}: 2003/6/19 

^y] Ir^^^^'HlA-l 1:^*^ DCT (discrete cosine transform) ^^^V 

^7] DCT^:^^ 1:^ vll<^lAi DCT dominant DCT 

coefficients)^! ^cfl^o^ n^^}^ <^m^l^^S. #^^>^ <^m^l^l 

^7l ^^5]^ oim^l^^ ^7] 7]^:^^ <^l-§-*><^ #^>1-^ tifl^lr-^^S. 

481 

^I45«j-<H1 9X^M, ^7] 611^1*^^-^7>. 

^7l ^;^>^^o^ ^ ^7.}f^^St\. ^W^7] ^117]^^* 

^7] ^^m^^ ^7] ^1171§^1- 7]^0_^ ^AS^^^ 

211-136 



1020030016315 %^ <U^}: 2003/6/19 

^ ^dilAlAl^^ ^1-71 Ol^5|.«-oll #^^>^ ¥l:^2fl^ ^]^^^, 

491 

^l36*J-oll ^<H^i. ^7l <^^ol^^«-7>, 

^7l <^^S)-^^ ^7] Mr^^S. ^^^>J1. ^7l ^;=^> 1-^ ^ till 

^7] #;^>1:^* ^^^J-^l^ tifl^^lr^o.^ #;^l-^4i* 

^^Al7lJl. ^V7l #^1-1:^^ ^^>Sl-:li ^ «fl^Sj-dti# ^^^1-71 7l§ijt^ 
^^*>^ <=H1:^1*^^-^^. 

<^l^l*j=^1-¥-<Hl^i #^>1-^#S1 Sj-^l:^ >a-7l 71^^51}- tilJE^H #^>^^ 

^ wfl^Sl-dti^ ^ ^1211-71 :^o_S. oj^sj-^V^a, ^tb ^7l 1-^^^ ^^«^1 #^£l^ 



211-137 



1020030016315 ^^ -U^}: 2003/6/19 



50] 

-^■71 #^>1-^* ^±^<^ lr^#* ^^^elfe ^^7lS. ^^^^ ^ 

511 

^7] ^^S^^^ ^7] ^1-S^>J1. ^7] l-^l-^ 1-^ m n 

^7] M.^^^6\]X] ZL#^Al^ ^l"^ € l"^* 



211-138 



1020030016315 #^ ^;<>: 2003/6/19 

^7] ^el^ #^>l-.^#^ ^71 7l^^4 wliii*>o^ #/^>2|-i ^ 

Sl-rlil-^: ^I2i]-7l ^o^S. o]^^^^ ol^^«-^ ^Aj^ ^7] . 

[^^^J- 52] 

^136%H1 ^71 <^>a-^1^5|-^7>, 

^7l <^>^^ia^ ^7l l-^o.^ ^7] 1-^1:^ 1:^ ^ Hfl 

l:^^^^J-^120ollAi ^^l-^S.^ nf-^A]^ Hl-^^ 



211-139 



1020030016315 #^ '^^7.}: 2003/6/19 

^^^4r 42^7] ^J^S. ol^^^m ol^S).:^^. ^^^^ ^^-^S. §>fe -^7] . 

[^^^J- 531 

#^^1-^ ^^^iTl^^l- t-l ^tiltb >^7] ^^1. 

54] 

[^T^^J- 551 

^71 ^^s>^ 

<^l^i 371 o]^o^ ^o]M. 7^;^]^ iB2l-olHl-i- ^^«1-J1, ^^71 >iHBl- 



211-140 



1020030016315 #^ <^;^>: 2003/6/19 

o]^^^ ^^^^^-^ ^l-ar^V'^^ ^^1-^1^1 71^711- ^7] 7l^7lofl cfl-§-£l 

2iA>^l7]^7i:e.^^si-. 

^71 5l]AHlo^ 7l^7l7> iL^^ <^^2|-^^ ^^>1:^ ^ «fl^l-^0.^ , 

[^T^^ 56] 

^155*J-<^1 Si<H^i, ^7l 3qA>^l7l^7l7> -^^Sl-^S^ ;^l7l^H ^7] 

cgAj.ol^S)-«-oll ^o.^]7]«.- ^Wl^V ^^1-^^ ^1-71 ^^]. 

[^^^ 571 

^7] "^^s^^^ #^>i-^ ^ tifl^^ir^o.^ ^^^>^, ^71 ^7\^ 



211-141 



1020030016315 #^ <^7.}: 2003/6/19 

^€ ^:^>1-^#S1 Sl-rtl-^ ^^7l§^4 WlJl^Vo^ ^7.}S^± ^ «fl^5l-i^ i]-7l 

^J-71 ol^5|.^ '^i^Sl-^^ 'y-^7]^ ^^^^ ^^1-^^ 3^>^ ^7l ^J- 

58] 

[^^^J- 59] 

^7] <a^S]^ ^fl«^lA-1 3.7] o]^^ 7^0]^ ^Eel-o]n-i-* 

^^^>JI, ^7] ^H2}<5lH*Sl «J-*J:Z:^^ y^]^^}<=^ 71^711- 

211-142 



1020030016315 %^ <^7\: 2003/6/19 

, 7]-^7]o\] cfl-g-^l^ ^^^^ ^^*><^ ^7] ^^^1^ "^^Sl- 

^ xJi\2] 7]^7]^ &^^}^ ^^M7]-^7]&^^^^. 

^7] ^^}^]$] 7]^7]7} ^^>lr^ ^ tifl^lr^^S. ^^*VJ1, 

^^>1:^1-^ ^^^7]^:^^- ^]3n.^c^ ^7]-^± ^ tifl^5)-4i5l ^7] 

^ ol^S).^>j7 ^7] Wfl^lr^o^ ^7]^O^S. ol^5)-^>^ 

601 
61] 

^7i 'a^*}^ 



211-143 



1020030016315 #^ 2003/6/19 

•^Hl^^i ^^^^ a.7l oj^sl ^ol§ 71-^1^ ^^*>J1, ^7] iB-Bj- 

^IHI-^ IJ-*^^^ ^m]^ 7l^7l» ^7l 7l^7loll cfl-§-£] 

^1. 



211-144 



1020030016315 m^ ^^}- 2003/6/19 

62] 

[^^^J- 631 

^ till ^1:^-^5. ^^*>^. ^7l #^>-i-^*Sl ^^7]^:^3\- v]M^}c^ 

^7l Ol^sl-^ <?l^^>fe 01^0^:3^ ^■^^S. >^7l IJ-^ 



211-145 



1020030016315 %^ "U^}- 2003/6/19 

I^^^J- 64] 

I^^^J- 65] 

^7] <a^5]^ "^^^^ ^<^1>^^ H7] ol^S] 7>^m ^H5^-«>lHl-# 

^^^>J1, ^7] >iB2l-olHl-^ «<}-*j=4^ ^1^>*><^ 3XlA>^lo^ 7l^7]l- 

, 7l^7loil cfl-g-s]^ ^^^^ ^^^^H ^^^1^ "i^n- 

^ tflsi 5iiA>^io^ 7l^7i» 4^4, 

>a-7l 3XlA>^lol 7l^7l7> #;<>1-^ ^ tifl^l-^^S. ^^*>^, 



211-146 



1020030016315 '^7.}: 2003/6/19 

661 

67] 

[^^^ 681 



211-147 



1020030016315 #^ '^7.}: 2003/6/19 

69] 

37] o]^o^ 7^0]^ 7}7]^ ^^B^o]^^^ ^^-tlJl, ^7] iSe]- 
wj-^Z^o. ^lAV^l-c^ 3rlA>^lo^ 7l^7l«- ^;=§^>1^. >a-7l 7l^7lofl cfl-§-5] 

^ ^^^^ ^^^^H ^7] ^^i-si-^^ ^^^1^ -^^s^^ ^^V^l^ 71^711- 

^7l S)A>^lo^ 7l^7]7> %^}^^ ^ Hfl^l-^AS. ^^S^H, 



211-148 



1020030016315 #^ <U^}: 2003/6/19 

70] 

[^^^J- 71] 

^7l ^^]^ "i^^^o] <^>M^. ^7] 

^7] <^>a- '^g^^^i "^^^^^ #^>i-^ ^ till ^#^0.5. ^^§>T3^, ^ 

ol^^^>jL --^1-71 till;^l-^o^ ti)1^5|.^o^ il-7l^O.^ <^1^5h*]-fe 4^4. 



211-149 



1020030016315 #^ <U^\-: 2003/6/19 

[^^^j- 72] 

^1^51-21-:^ o.^ ^1^*>^ ^^^iTli)-^^ xi\ s.;go.^ ^].^ >^7i 

73] 

^^S:>J1. >^7l >iBe1-ol^S.o] ;^1<lV*><^ 71^711- ^^^}^ 

, ^71 7l^7Hl cfl-g-s)^ ^^^^ ^^^V<^ ^1-71 -^-^sj-ig^ ^^^]^ 

^ vflo^ 3i|A>^lo^ 7i^7i# 



211-150 



1020030016315 #^ ^;^>: 2003/6/19 

[^^^J- 74] 

^m}^ ^•%;^]^^^^ ^wl^^ ^^-^S. -^7] 

75] 

^7l <a^*>^ ul)-^al|-, 

371 oi>^o^ ;goi* :iB2l-<^lH#^ ^#*>:a, ^71 :iBel- 

Oln^o^ «^ej:Z^-^ ^l^^M ^^Hl^ 7l^7l» ^^^M. >a-7l 7l^7lofl cfl-g-S) 



211-151 



1020030016315 m■^ 'U^l- 2003/6/19 

761 



211-152 



1020030016315 



■n <y;^>: 2003/6/19 



is. 1] 




ro 



CO 



Ion 




CXI 
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1020030016315 



W^ ^^V: 2003/6/19 



IS. 21 




an j 
010 I 





211-154 



1020030016315 



■^ <a^>: 2003/6/19 



3] 




CO 




CXI 
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1020030016315 



■^ ^;^V: 2003/6/19 



[S. 4] 





211-156 



1020030016315 



■^ *a^>: 2003/6/19 



IS. 5] 





211-157 



1020030016315 



[H 6] 



OS 
JSK 



■^ <a^>: 2003/6/19 



□lo I 



HIT I 
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1020030016315 



■^ ^;^>: 2003/6/19 



71 





211-159 



1020030016315 



IS. 81 




■^ ^^>: 2003/6/19 
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1020030016315 



■^ ^:^}: 2003/6/19 
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1020030016315 %^ <U^}: 2003/6/19 

is. 10a] 

— *— Character Block -^Background Block 
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1 6 11 16 21 26 31 36 41 46 51 56 61 
Zigzag Scan Order of DCT coefficients 



[S. 10b] 



{-*- Character Block 































I n 1 





1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 
Zigzag Scan Order of DCT coefficients 
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1020030016315 



#^ "U^}: 2003/6/19 



IS. 10c) 
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[S. Ill 



120 



OilLiX|bl§Pil6.M 
I 
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S2 OIIL-jXIUM 
( 

123 
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1020030016315 



*a^>: 2003/6/19 



[S. 121 
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0 'I ' I I I I I I I I I I I I I I I I I I I I I I 
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images 



-♦- non-blurred -m- blurred 
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1020030016315 



#^ 'U^}: 2003/6/19 



I£ 131 




211-165 



1020030016315 



&^ "U^}: 2003/6/19 



14a] 




%h>^i^ C\Hilt^ Dmhim ■ 



17 ^Qm^m^4m%$mi^s^ 



f£ 14b3 



5 - ^ 





211-166 

'c^ie.qT AVAILABLE COP"^ 



1020030016315 ^^ <a>^>: 2003/6/19 
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HII 
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■^ <a^>: 2003/6/19 



IS. 161 



S' 
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IS 
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1020030016315 



is. 17] 



ro 



ro 



CJl' 



ro 



^;^>: 2003/6/19 
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IS. 18] 
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1020030016315 
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X axis 
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IS. 201 



Input Image 
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Subsampling 
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OPST MM" AI^Lg CC"* 
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W^ 'U^}- 2003/6/19 



[H 21cl 
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1020030016315 



%^ <^^>: 2003/6/19 
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